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(5 7) Abstract 

PROBLEM TO BE SOLVED: To efficiently separate hardly separable compounds, especially polychlorinated 
biphenyl(PCB) group and Fullerene group by constituting with a carrier chemically modified with polycycic aromatic 
functional group with a specific fused ring number. 

SOLUTION: A silylation reagent having a polycyclic aromatic functional group with a specific fused ring number of 5 
to 10 is reacted with hydroxyl group on the carrier surface and a stationary phase having a polycyclic aromatic 
functional group is formed on the carrier surface. For a polycyclic aromatic functional group with a specific fused 
ring number of 5 to 10, a picenyl group or perylenyl group, etc., are raised for examples. In the case of ring number 
of 5 or less, sufficient tenacity is not obtained and the separation of the objective compounds becomes hard. In the 
case of 10 or more, bonding quantity of the stationary phase to the carrier decreases and tenacity lowers. 
Therefore, it is disable to bond with the carrier as much as possible to gain larger tenacity of PCB group and 
Fullerene group. For the carrier, silica gel is favorable because the.^ad option of this makes the surface area of 
carrier material large and the'ampunt btf&o/iffirig stationary phase becomes large and so the separation capability of 
the objective com pound'improves. 
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* NOTICES * 

JPO and NCIP! are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The bulking agent for liquid chromatography characterized by consisting of polycyclic aromatic series 
functional groups whose number of the condensed rings is 5-10 from the support by which chemical modification 
was carried out. 

[Claim 2] The bulking agent for liquid chromatography according to claim 1 said whose support is silica gel. 
[Claim 3] The manufacturing method of the bulking agent for liquid chromatography characterized by forming in the 
front face of this support the stationary phase which this sililation reagent is made to react with the hydroxyl group 
of a carrier surface, and has said polycyclic aromatic series functional group using the sililation reagent which has 
the polycyclic aromatic series functional group whose number of the condensed rings is 5-10. 

[Claim 4] The manufacturing method of the bulking agent for liquid chromatography according to claim 3 said whose 
support is silica gel. 

[Claim 5] The separation approach characterized by facing separating polychlorinated biphenyl or fullerene by the 
liquid chromatography technique, and using the bulking agent which consists of polycyclic aromatic series functional 
groups whose number of the condensed rings is 5-10 from the support by which chemical modification was carried 
out. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bulking agent for liquid chromatography which has the structure 
the new bulking agent for liquid chromatography and its manufacture approach are started, especially the holding 
power over polychlorinated biphenyl and fullerene may be made to become size effectively, and the method of 
manufacturing it advantageously. Moreover, this invention relates also to the approach of separating polychlorinated 
biphenyl or fullerene, using this bulking agent for liquid chromatography. 
[0002] 

[Background of the Invention] It is widely used for purification of the various compounds which result in an organic 
compound at large, separation, etc. from the living body related substance from the place [ from the former, 
application of wide range separation conditions is possible for the liquid chromatography technique, and / do not 
need to expose a sample to an elevated temperature and ] also under the temperature conditions that room 
temperature extent is low which can separate a compound. And the separability of the matter by this liquid 
chromatography technique can raise the separability of the compound by the liquid chromatography technique by 
selection of that bulking agent from the place greatly influenced with the engine performance of the bulking agent 
with which a column is filled up. 

[0003] By the way, generally as such a bulking agent for liquid chromatography, C18 mold bulking agent which 
combined the octadecyl radical with support is used abundantly. And in recently, although that holding power is 
demonstrated by the interaction of the hydrophobicity of C18 mold bulking agent, and the hydrophobicity of a 
sample, in order to perform separation of various compounds by the liquid chromatography technique, the compound 
whose separation is fully impossible with this C18 system column is also increasing the column (henceforth C18 
system column) using this C18 mold bulking agent. 

[0004] And for example, polychlorinated biphenyl (henceforth PCB) is in one of the compound groups with difficult 
separation in such a C18 system column. These PCBs are used in various kinds of fields from the place which is 
excellent in burning resistance, thermal stability, oxidation resistance, electrical characteristics, solubility, inactive, 
liquid nature, etc. especially before mainly Since it was used in large quantities as electrical parts and heat carriers, 
such as a transformer and a capacitor, many PCBs are far emitted to the environment recently from the dioxin 
which attracts attention in the environmental problem. While it ** and the toxicity of PCBs becomes clear in recent 
years, the environmental pollution by PCBs poses a serious problem, and analysis of PCBs, especially analysis of 
toxicity are needed. 

[0005] however, it is difficult for PCBs to have 200 or more kinds of isomers, and to separate these isomers — in 
addition, in order to demonstrate toxicity different, respectively by the number of chlorine atoms and the difference 
in a joint location which have been combined with the biphenyl frame, it is difficult to perform the toxic analysis." 
[0006] Namely, the thing to which the chlorine atom has generally combined the location which each has combined 
mutually neither with the 2nd place at the time of considering as the 1st place nor the 6th place in the biphenyl 
frame PCBs strong toxicity — demonstrating — especially — 3, 3', 4, and 4' - tetra-chloro biphenyl (IUPAC No.77) 

— three — three — ' — four — four — ' — five - PENTA — chloro — a biphenyl (IUPAC No.1 26) — and — three 

— three — * — four — four — 1 — five — five — ' - hexa — chloro — a biphenyl (IUPAC No. 169) — toxicity — 
being strong — things — being clear — ** — carrying out — having — **** . And since measuring the total 
amount of PCBs cannot only estimate the toxicity correctly in case the toxicity of various PCB samples is 
evaluated, it is necessary to separate strong toxic PCBs and to measure the amount. 

[0007] However, in carrying out the quantum of the strong toxic PCBs using the gas - chromatography technique, in 
order to pretreat PCBs for example, generally an activated carbon column is used. And the separability to strong 
toxic PCBs of the activated carbon column is low, and in order to fully separate PCBs, the effectiveness at the time 
of carrying out the quantum of the PCBs from the place which needs two or more activated carbon columns 
worsens. Moreover, since there are few burdens of a sample when carrying out the direct method of analysis of the 
PCBs using capillary tube GC-MS, problems — sufficient sensibility is not obtained — arise. Furthermore, the 
present condition is that the holding time of PCBs by this PYE system column is short and sufficient separation 
must have been performed in the case where liquid chromatography separates strong toxic PCBs into the silica gel 
of support using the column (henceforth a PYE system column) using the PYE bulking agent which combined the 
pyrenyl ethyl group. So, development of the approach of separating strong toxic PCBs from such a background 
efficiently is desired. 

[0008] Moreover, it is one of the compounds which cannot separate fullerene efficiently in C18 system column, 
either, as represent with C60 or C70 grade , these fullerene be the compound groups with which it come to combine 
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vanous functional groups by make into a basic frame the simple substance which consist of only carbon atoms and 
become , or this simple substance , and it be a new matter with which the new function which may be apply to 
fields , such as a superconducting material , a ferromagnetic ingredient , drugs , a lubricating oil , and a semi- 
conductor , be expect . 

[0009] By the way, these fullerene is separated from soot by generating with the soot generated in the cases, such 
as arc discharge of a graphite rod, and resistance heating, and extracting this soot with aromatic hydrocarbon 
solvents, such as toluene. It ** and it is necessary to make upwards the useful function which these allotropes 
have, respectively discover, and to perform separation of each allotrope, and purification from the place where the 
technique which compounds only the fullerene of a single class now is not established from the allotrope of the 
fullerene of the variety intermingled in the toluene extract solution of said soot, however, fullerene has very much 
the allotrope or isomer which has the similar property — in addition, isolation by purification methods, such as the 
distillation and re crystallization which are the high-melting matter, and are well used for purification of the usual 
compound since there is a possibility of changing to other allotropes under hot conditions, and sublimation, is 
difficult. Therefore, separability is excellent in separation purification of these fullerene, and, moreover, the 
separation using the liquid chromatography technique which may separate fullerene is expected from it in mild 
conditions. 

[0010] However, since it was hardly held in C18 system column in solvents, such as toluene which dissolves 
fullerene well, even if it makes it this fullerene, there was a trouble of being well inseparable. 

[001 1] Therefore, when such a C18 system column and the existing bulking agent for other liquid chromatography 
are used, it is anxious for development of such a difficulty separability compound, especially the bulking agent for 
liquid chromatography which may separate PCBs and fullerene efficiently from the place where the difficulty 
separability compound which must fully have been separated exists 
[0012] 

[Means for Solution] And the bulking agent obtained by carrying out chemical modification of the support in a 
polycyclic aromatic series system functional group as a result of this invention person's repeating retrieval 
wholeheartedly about a functional group which has the outstanding holding power that such a technical problem 
should be solved showed stronger holding power to strong toxic PCBs, and moreover, the property of becoming 
strong was found out, so that the number of the condensed rings with which the holding power constitutes said 
polycyclic aromatic series functional group increased. And as a result of applying such a bulking agent to separation 
of PCBs, when the conventional bulking agent was applied, dissociating became possible [ separating strong difficult 
toxic PCBs effectively ]. Moreover, it could check that it was the bulking agent which recognizes well the difference 
in the carbon number which constitutes fullerene from a conventional bulking agent advantageously when such a 
polycyclic aromatic series functional-group joint mold bulking agent is applied to separation of fullerene, and it 
became clear by using the bulking agent according to this invention that fullerene may be separated efficiently. 
[0013] That is, this invention makes the summary the bulking agent for liquid chromatography characterized by 
consisting of polycyclic aromatic series functional groups whose number of the condensed rings is 5-10 from the 
support by which chemical modification was carried out. 

[0014] Therefore, in the bulking agent for liquid chromatography according to such this invention, from the place 
where chemical modification of the support is carried out in the stationary phase which has a polycyclic aromatic 
series functional group, a hydrophobic interaction is caused among various compounds and these compounds are 
held by the hydrophobicity of the stationary phase, moreover, it — in addition, from the place whose polycyclic 
aromatic series functional group is an electron-donative functional group which has many pi electrons, it has the 
substituent of electronic suction nature, namely, the compound which the charge transfer interaction caused 
between the compounds of electronic receptiveness becomes large, with has an electron withdrawing group will be 
held still more strongly. Furthermore, the compound which the pi electron of said polycyclic aromatic series 
functional group has a large electronic interaction with the pi electron of the compound which has a pi electron, and 
has a pi electron will also be held strongly. 

[0015] In addition, according to the desirable mode of the bulking agent for liquid chromatography according to this 
this invention, silica gel will be used for said support. 

[0016] And the surface area of a support ingredient becomes large and the holding power of the compound by said 
bulking agent, as a result separability are made to improve more by adopting silica gel as support from the place 
when the amount of the stationary phase you are made to combine with a carrier surface may be made to become 
size easily. 

[0017] Moreover, this invention makes this sililation reagent react with the hydroxyl group of a carrier surface using 
the sililation reagent which has the polycyclic aromatic series functional group whose number of the condensed 
rings is 5-10, and also let the manufacturing method of the bulking agent for liquid chromatography characterized by 
forming in the front face of this support the stationary phase which has said polycyclic aromatic series functional 
group be the summary. 

[0018] That is, like the above, the stationary phase which has the polycyclic aromatic series functional group whose 
number of the condensed rings is 5-10 will be prepared as a sililation reagent, and installation of the stationary 
phase to support may be ensured [ efficiently and ] by making it react with the hydroxyl group of a carrier surface. 
[0019] furthermore, the desirable voice of the manufacture approach of the bulking agent for liquid chromatography 
of following this invention — if it depends like — said support — the above-mentioned **** — it considers as silica 
gel like. 

[0020] And it will be obtained more advantageous [ the bulking agent with which the amount of the stationary phase 
you are made to combine from the place where the surface area of a support ingredient becomes large by using 
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support as silica gel such at, and reactivity with the hydroxy! group of said sililation reagent and a carrier surface 
moreover becomes good increases and with which holding power will be made to increase if it puts in another way ]. 
Moreover, even if it reduces the amount of the sililation reagent made to react to support from the place when the 
reactivity of a sililation reagent and support is made to increase, the bulking agent which has the outstanding holding 
power will be obtained. 

[0021] Furthermore, this invention is faced separating polychlorinated biphenyl or fullerene by the liquid 
chromatography technique, and also makes the summary the separation approach characterized by using the bulking 
agent which consists of polycyclic aromatic series functional groups whose number of the condensed rings is 5-10 
from the support by which chemical modification was carried out. 

[0022] That is, in this separation approach, since the bulking agent which consists of polycyclic aromatic series 
functional groups whose number of said condensed rings is 5-10 from the support by which chemical modification 
was carried out is used, strong toxic polychlorinated biphenyl and the polychlorinated biphenyl which toxicity does 
not have will be advantageously separated from the place where a polycyclic aromatic series functional group and 
strong toxic polychlorinated biphenyl are easy to do an interaction. Moreover, since the interaction of a polycyclic 
aromatic series functional group and fullerene changes with differences in the carbon number which constitutes 
fullerene, a fullerene allotrope will also be separated advantageously. Thus, if it is in this invention, when the 
conventional bulking agent is used, dissociating, since holding power is inadequate may separate difficult isomer, 
allotrope, etc. effectively. 
[0023] 

[Embodiment of the Invention] By the way, although it will not interfere even if it is the thing of what kind of gestalt 
if chemical modification of the support is carried out as a bulking agent according to this invention in the polycyclic 
aromatic series functional group whose number of the condensed rings like the above is 5-10, generally it is the 
bulking agent of the chemical bond mold with which it is expressed with an Ar-A-O-support ingredient (however, an 
Arpolycyclic aromatic-series functional group, Aspacer radical, O: oxygen atom). 

[0024] And although any well-known support ingredients may be used if this polycyclic aromatic series functional 
group is made to join together through a predetermined spacer radical (A), the above mentioned polycyclic aromatic 
series functional group is made to join together chemically as a support ingredient which gives the target bulking 
agent and it may be held If in manufacturing this bulking agent it is when adopting the chemical modification method 
using the organosilicon compound (sililation reagent) well known as a general process of a bulking agent Porous 
glass besides silica gel, a glass bead, an alumina, a titania, a zirconia, etc. will be used suitably. But if the reactivity 
of a sililation reagent and the hydroxyl group of a carrier surface is taken into consideration in the surface area list 
of a support ingredient, also in said support, it will be desirable, silica ge! and porous glass will be more desirable, and 
silica gel will be used. 

[0025] In addition, said sililation reagent does not react only to the hydroxyl group which exists on an inorganic 
support ingredient front face, and the alcoholic hydroxyl group which exists in organic support reacts. Since the 
reaction of this sililation reagent and an alcoholic hydroxyl group forms alkoxysilane (Si-O-R) and that association 
receives hydrolysis easily, it cannot be used on conditions which use a water-alcoholic mixed solvent as a mobile 
phase solvent, but when liquid chromatography is performed under the conditions which use neither water nor 
alcohol for a mobile phase solvent, it is possible to also use the support ingredient which makes a basis 
polysaccharide, such as organic polymer gels, such as polystyrene gel and polyvinyl-alcohol gel, and agarose, a 
cellulose. 

[0026] Moreover, as a spacer radical you are made to combine between the polycyclic aromatic series functional 
groups and support ingredients which are expressed with said A, the great portion of holding power over PCBs and 
fullerene by the bulking agent is discovered in a polycyclic aromatic series functional-group part, and various kinds 
of well-known atomic groups may be used from the place hardly influenced by the difference in a spacer radical. And 
although straight chain hydrocarbon groups, such as a methylene group, ethylene, and a propylene radical, are 
mentioned, even if the atomic group into which the functional group containing a sulfur atom besides being ether 
linkage, amide association, an ester bond, a carbonyl group, etc. and a nitrogen atom etc. was introduced is used for 
them as such a spacer radical, for example, it does not interfere at all. Moreover, although the thing of structure 
which has a spacer radical was illustrated, it is not limited only to this, and even if said polycyclic aromatic series 
functional group is made to combine with a direct support ingredient without minding a spacer radical, it does not 
interfere at all here. 

[0027] And chemical modification to said support ingredient is performed by this invention in the polycyclic aromatic 
series functional group whose number of the condensed rings is 5-10. Are ** and when the number of the 
condensed rings of a polycyclic aromatic series functional group is smaller than 5 It is because it becomes difficult 
for sufficient holding power not to be acquired but to separate the target compound. When the number of the 
condensed rings of a polycyclic aromatic series functional group is larger than 10 A polycyclic aromatic series 
functional group becomes large, and for the reaction inhibition by steric hindrance It is because the amount of 
association of the stationary phase to support decreases and holding power declines, and since the amount which 
exists in the nature decreases according to the increment in the number of the condensed rings further, in case a 
bulking agent is manufactured, it is because it becomes difficult to obtain the polynuclear aromatic compound of an 
initial complement. 

[0028] moreover, as such a polycyclic aromatic series functional group If the number of condensed rings is set to 5- 
10, it will be the thing which may have anythings adopted. For example, a PISENIRU radical, a peri RENIRU radical, a 
PENTA phenyl group, a pen TASENIRU radical, A tetra-phenylene group, a benzofluoran CHINIRU radical, a hexa 
phenyl group, a hexa SENIRU radical, a ruby SENIRU radical, a koro NENIRU radical, a TORINAFUCHIRENIRU 
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radical, a hepta-phenyl group, a hepta-SENIRU radical, a pyran friction mark nil radical, a deca SHIKURENIRU 
radical, an OBARENIRU radical, etc. are mentioned. Although it is desirable to consist of only six membered-rings as 
for these polycyclic aromatic series functional groups since conjugate [ of the pi electron on that distortion of a ring 
decreases or a ring ] is no longer checked, within and limits which do not affect the engine performance as a bulking 
agent For example, five membered-rings may be included in the configuration ring like said benzofluoran CHINIRU 
radical or a deca SHIKURENIRU radical, or eight membered-rings may be included in the configuration ring like said 
tetra-phenylene group. Moreover, even if the polycyclic aromatic series functional group has the substituent on the 
ring, it does not interfere at all. 

[0029] By the way, generally, although the amount of the stationary phase in the bulking agent according to this 
invention (polycyclic aromatic series functional group) affects the holding time of a solute, if the amount increases, 
the interaction of a solute and a stationary phase will become large and the holding power of a solute will increase 
as the result. And this relevance can be similarly applied about PCBs and fullerene, and the strong holding power 
over PCBs and fullerene is demonstrated by use of the bulking agent a stationary phase is made to come to join 
together, consequently it may succeed in separation of these compounds effectively. [ many ] That is, in order to 
obtain the bulking agent to PCBs and fullerene which has bigger holding power, it is desirable to make as many 
polycyclic aromatic series functional groups as possible combine with support. 

[0030] Although the minimum of the amount of the stationary phase in the bulking agent according to this invention 
changes with conditions on the other hand and it is not generally determined, there should just be sufficient amount 
to demonstrate effectively the holding power over the matter made into the purpose generally. So, in case chemical 
modification of the support is carried out in the stationary phase which has a polycyclic aromatic series functional 
group, even if the reactivity is somewhat bad compared with the reactivity in the conventional bulking agent, the 
bulking agent which may fully be used is obtained from the place where the holding power over the solute of the 
stationary phase adopted as the bulking agent according to this invention is strong. That is, in case chemical 
modification is carried out in a polycyclic aromatic series functional group, even if it is the support to which 
reactivity with the polycyclic aromatic series functional group worsens, the width of face of selection of the support 
which a bulking agent more useful than the conventional bulking agent may be obtained, therefore is made to react 
can extend advantageously. In the bulking agent which specifically has 3 times as many holding power as this as 
compared with the conventional bulking agent, if it has holding power comparable as the conventional bulking agent 
and is made for the amount of a stationary phase to increase more than it even if the amount of the stationary 
phase of this bulking agent is set to one third, it will become the useful bulking agent with which holding power has 
been improved. 

[0031] Although the bulking agent for liquid chromatography according to this invention may be manufactured in 
here using various kinds of well-known reactions How to make the sililation reagent which has 1 polycyclic aromatic 
series functional group react to support generally, 2) After introducing into support the approach to which the 
organometallic compound which has a polycyclic aromatic series functional group is made to react with support, and 
the functional group which has 3 reactivity, it will be manufactured using reactions, such as an approach of making a 
polycyclic aromatic series functional group combine with the functional group. 

[0032] By the approach of using said sililation reagent of 1, the substituent which has a double bond in a polycyclic 
aromatic series functional group is first introduced more into a detail. And installation to the polycyclic aromatic 
series functional group of the substituent which has this double bond can be advantageously performed by making it 
concrete like the reaction shown in the following reaction formula (1a), (1b), and (1c) by introducing into a polycyclic 
aromatic series functional group the substituent which has double bonds, such as an allyl group. In addition, Ar 
expresses a polycyclic aromatic series functional group, and CuX expresses halogenation copper, and the same is 
said of the following reaction formulae here. 
[0033] 

Ar-H + Br2 > Ar-Br ... (1a) 

Ar-Br + Mg > Ar-MgBr ... (1 b) 

Ar-MgBr + CuX + Br-CH2-CH=CH2 > Ar-CH2-CH=CH2 ... (1c) 

[0034] Moreover, installation of the substituent which has this double bond may be restricted to the above- 
mentioned reaction, and may be performed not like a thing but like following reaction-formula (1d) - (1g). In addition, 
installation of 4-butenyl group is performed as a substituent which has a double bond here. 
[0035] 

Ar-H + CH3 OCHCI2 > Ar-CHO ... (1d) 

Ar-CHO + BrMgCH2 CH=CH2 > Ar-CH(OH) CH2 CH=CH2 ... (1e) 

Ar-CH(OH) CH2 CH=CH2 > Ar-CHCICH2 CH=CH2 ... (1f) 

Ar-CHCICH2 CH=CH2 > Ar-CH2 CH2 CH=CH2 ... (1g) 

[0036] Subsequently, a sililation reagent is obtained by carrying out the so-called high DOROSHI relation reaction 
which makes hydrosilane (H-Si) add to the double bond part of the polycyclic aromatic series functional group which 
has the double bond obtained by said reaction formula (1c) using a platinum catalyst as shown in the following 
reaction formula (2). And in this reaction, addition of an anti-mull KOFUNIKOFU mold mainly advances, and the 
addition reaction of hydrosilane reacts so that a silicon atom may combine with the end of an alkene molecule. This 
approach has a large invert ratio to a sililation reagent, and since there is little side reaction, it has the advantage 
that the sililation reagent of the structure made into the purpose is easy to be obtained. 
[0037] 

Ar-CH2-CH=CH2 + H-Si 2 (CH3)-CI Pt > Ar-3 (CH2)-Si 2 (CH3)-CI ... (2) 

[0038] Moreover, as a reactant substituent of the sililation reagent compounded in this way, although a 
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chiorosiiicane (Si— CI) radical etc. is mentioned, such a reactant substituent is not necessarily restricted only to one 
among four substituents combinable with a silicon atom, but the sililation reagent which has two pieces or three 
reactant functional groups may also be applied to the chemical modification of support, and as a reactant functional 
group of such a sililation reagent Not only in the chiorosiiicane chlorine (- CI) is made to come to combine with a 
silicon atom If it is the functional group in which active sites, such as a hydroxyl group which exists in a silicon atom 
at carrier surfaces, such as a bromine (- Br), methoxy (-OCH3), ethoxy (-OCH2 CH3), and an alkylamino radical (- 
NR2), and a reaction are possible, anything may be applied to this invention. 

[0039] In addition, as the synthetic approach of a sililation reagent, although the approach using the addition 
reaction to the double bond of hydrosilane was illustrated in the above, it is not limited to this at all and a sililation 
reagent can be compounded also by the organic compound which has two or more reactant functional groups 
(mainly chlorine), and the approach to which organic metal reagents, such as a Grignard reagent, are made to react 
[0040] And the target bulking agent can be obtained by making the sililation reagent which has the polycyclic 
aromatic series functional group obtained by the reaction formula (2) react to support, such as silica gel (HO-Si), as 
shown in a reaction formula (3). 
[0041] 

Ar-3 (CH2)-Si 2 (CH3)-CI + HO-Si > Ar-3 (CH2)-Si 2 (CH3)-0-Si ... (3) 

[0042] moreover, the approach using said organometallic compound of 2 — Locke etc. — it is the reported 
approach [D.C. Locke, J.J.Schermud and B.Banner, Anal.Chem., 44, and 90 (1972)], and pass the following reaction 
formula (4a) and two steps of reaction processes shown in (4b) by this approach — the target bulking agent is 
obtained. In addition, the reaction shown in a reaction formula (4a) in here Using the reagent which can chlorinate a 
hydroxyl group like a thionyl chloride, are the reaction which chlorinates the hydroxyl group of support (for example, 
silica gel), and the reaction shown in a reaction formula (4b) It is the reaction which combines with support the 
polycyclic aromatic series functional group which said reaction formula (1a) and the Grignard reagent obtained 
according to (1b) are made to react with the chlorination support compounded in the following reaction formula (4a), 
and is expressed with Ar. In addition, Si shows silica gel residue among a reaction formula. 
[0043] 

Si-OH + SOCI2 > Si-CI ... (4a) 

Ar-MgBr + Si-CI > Ar-Si ... (4b) 

[0044] Furthermore, although the method of making a polycyclic aromatic series functional group combine with the 
functional group is similar with the approach to which the organometallic compound shown by the above 2 is made 
to react with support after introducing into support the functional group which has said reactivity of 3 By this 
approach, as shown in the following reaction formula (5a), the functional group which has reactivity like the amino 
group beforehand is introduced into support (for example, silica gel). As the support into which this amino group and 
the functional group which can react, for example, the polycyclic aromatic series functional group which has a 
carboxyl group, and the reactant functional group obtained in the following reaction formula (5a) were introduced is 
shown in the following reaction formula (5b) The target bulking agent is obtained by carrying out condensation with 
condensing agents, such as dicyclohexylcarbodiimide. In addition, although the reaction in which amide association is 
finally formed is shown by this example, it may be similarly carried out about the combination of the functional group 
which forms an ester bond, ether linkage, etc. Moreover, Si-O- in a reaction formula shows silica gel residue. 
[0045] 

NH2 3 (CH2) Si(OCH3)3+HO-Si > NH2 3 (CH2) Si(OCH3)2-0-Si ... (5a) 

Ar-COOH + NH2 3 (CH2) Si(OCH3)2-0-Si > Ar-CONH(CH2) 3 Si(OCH3)2-0-Si ... (5b) 

[0046] Thus, although the bulking agent according to this invention may be manufactured by various kinds of 
synthetic approaches, it is the useful technique of the ability to combine various functional groups with inorganic 
support by the difference in the functional group which it was widely known as a chemical modification method by 
the organic compound of inorganic support, and has been combined with the organosilicon compound (sililation 
reagent), and it is desirable to be manufactured by said approach of 1 from the place where the target bulking agent 
is obtained easily. 

[0047] Moreover, although it can be characterized [ the ] also by this invention carrying out liquid chromatography 
separation of PCBs and the fullerene using the bulking agent according to writing **** this invention and PCBs and 
fullerene can be effectively separated now by this, the same actuation or same conditions as usual will be adopted 
as separation actuation by the liquid chromatography technique of such PCBs and fullerene. 
[0048] That is, if it is in such separation actuation, it is made for PCBs and fullerene to be supplied as a solution 
dissolved in the predetermined solvent to the column made to fill up with the bulking agent according to this 
invention. PCBs are well dissolved in aromatic hydrocarbon solvents, such as hydrocarbons, such as a hexane and 
an isooctane, and toluene, benzene. By the way, moreover, fullerene From the place which is what is well dissolved 
in aromatic hydrocarbon solvents and carbon disulfides, such as trichlorobenzene, toluene, and benzene, when 
carrying out separation purification, to the solvent in which PCBs are dissolved The direction which uses an 
aromatic hydrocarbon system solvent, a carbon disulfide, etc. for the solvent in which fullerene is dissolved for 
toluene, a hexane, etc. becomes possible [ preparing the more high-concentration sample solution for separation ], 
and is desirable. 

[0049] And PCBs and fullerene carry out sequential elution of PCBs and fullerene which were supplied in the 
solution gestalt in this separation column with the mobile phase solvent which is held with a bulking agent, then is 
made to circulate in a separation column. As a mobile phase solvent, in addition, about PCBs It does not have the 
same ultraviolet absorption field as PCBs, but PCBs can be detected more advantageously. It is desirable that 
hydrocarbon solvents which do not have the pi electron so that the interaction of a sample and a stationary phase 
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may not be checked, such as a hexane and an isooctane, are used. And about fullerene for example, the mixed 
solvent of toluene, a hexane, or a toluene and a hexane — the mixed solvent of a carbon disulfide or a carbon 
disulfide, and toluene is used preferably. And PCBs and fullerene become possible [ separating each isomer or 
allotrope of PCBs and fullerene ] with a mobile phase solvent by being made to be eluted from a separation column 
with time, and separating with time the eluate made to flow out of this separation column according to an individual, 
respectively. 
[0050] 

[Example] It is a place needless to say that this invention is not what also receives any constraint by the publication 
of such an example although some examples of this invention are shown, in order to clarify this invention still more 
concretely below. Moreover, it should be understood that it is what can add modification which becomes various 
based on this contractor's knowledge, correction, amelioration, etc. to this invention unless it deviates from the 
meaning of this invention besides the following examples besides the further above-mentioned concrete description. 

[0051] Example The synthetic polycyclic aromatic series joint mold silica gel bulking agent of a 1 polycyclic 

aromatic series joint mold bulking agent compounded the bulking agent of the examples 1-3 of this invention which 
have the stationary-phase (polycyclic aromatic series functional-group + spacer radical) structure shown in Table 1, 
and the examples 1-3 of a comparison through the reaction of a three-stage called installation of the double bond 
to one polynuclear aromatic compound, the reaction of the polynuclear aromatic compound and chlorosilicane which 
have two double bonds, and the reaction of 3 silica gel and chlorosilicane. In addition, although both the bulking 
agents of the examples 1 and 2 of this invention have the same stationary-phase structure all over Table 1, it faces 
compounding these bulking agents, and in order to make the conversion of a stationary phase and silica gel different 
and to distinguish, another cable address shows. 
[Table 1] 
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[0052] (a) composition [ of the synthetic coronene aldehyde of 5-KORONE nil pentyl dimethylsilyl-ized bulking 

agent ] first — coronene:6.0g — 600 — agitating under 0-degree C temperature conditions, after adding 
titanium-tetrachloride:36mL, dichloro methyl methyl ether36mL was hung for 5 minutes, and was dropped at the 
thing made to dissolve in the carbon disulfide of mL(s) at this. It agitates for 30 minutes, and it was made to react 
further under ice-cooling after dropping, agitating at a room temperature for 1 hour. After this reaction, after moving 
the reaction solution and shaking to the separating funnel which put in ice, the organic layer was separated. And 
further, the carbon disulfide extracted the water layer of residue, reduced pressure distilling off of the carbon 
disulfide was carried out after desiccation with the sodium sulfate together with the organic layer which separated 
this previously, and the rough crystal of a coronene aldehyde was obtained. By extracting the non-dense crystal 
obtained here by the xylene using a Soxhlet extractor, the insoluble solid-state was removed to the xylene, it 
recrystallized [ xylene ], and the coronene aldehyde made into the purpose was obtained (yield: 6.2g). In addition, the 
check of a product was performed using NMR. 
[0053] 

C24H12 + CH3 OCHCI2 > C24H1 1-CHO[0054] 1H-NMR(CDCI3): delta (ppm) 

8.5-8.95(1 1 H,m,Ar),1 0.71 (1 H,s,-CHO) 

[0055] synthetic magnesium [ of 2-(1-hydroxy-4-pentenyl) coronene ]: — 0.73g and tetrahydrofuran: — 

20mL — a flask — putting in — it — the inside of an argon air current — 4-BUROMO-1-butene:2.7g — in addition, 
the Grignard reagent was prepared. Moreover, the coronene aldehyde compounded above: Azeotropy of the 6.0g was 
carried out to benzene, and the tetrahydrofuran was made to distribute the thing except water. And said Grignard 
reagent was dropped at this. And it was made to react after dropping of this Grignard reagent for 1 hour, carrying 
out heating reflux. After cooling the obtained reaction mixture to a room temperature after this reaction, water and 
phosphoric acid were added to it, and it extracted with toluene. After drying the obtained toluene layer with a 
sodium sulfate, reduced pressure distilling off of the toluene was carried out, and rough 2-(1-hydroxy-4-pentenyl) 
coronene was obtained (yield: 6.1 g). 
[0056] 
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C24H11-CHO + BrMg(CH2)2 CH=CH2 > C24H1 1-CH(OH) (CH2)2 CH=CH2 [0057] Rough 2-(1-hydroxy-4- 

pentenyl) coronene obtained by the synthetic above of 2-(1-chloro-4-pentenyl) coronene: Triphenyl 

phosphine:10.5g and carbon-tetrachloride:100mL are added to 11.5g, and it was made to react for 6 hours, flowing 
back. Ethanol was added to reaction mixture after this reaction, it flowed back and superfluous triphenyl phosphine 
was decomposed for further 1 hour. And after distilling off the solvent of the obtained reaction mixture, the silica gel 
column chromatography which uses toluene as an expansion solvent refined, and rough 2-(1-chloro-4-pentenyl) 
coronene was obtained (yield: 7.5g). 
[0058] 

C24H11-CH(OH) (CH2) 2 CH=CH2 > C24H1 1-CHCI(CH2)2 CH=CH2 [0059] Rough 2-(1-chloro-4-pentenyl) 

coronene obtained by the synthetic above of a 1-koro NENIRU-4-pentene: It was made to react for 5 

hours, after making tetrahydrofuran:1 OOmL distribute 7.4g and adding lithium aluminum hydride:1.5g to this, carrying 
out heating reflux, and after reflux and a room temperature — a night — it was left. After adding water to reaction 
mixture after this reaction and hydrolyzing a lithium aluminum hydride, benzene extracted the compound made into 
the purpose and it was dried with the calcium chloride. The tolueneihexane after carrying out reduced pressure 
distilling off of the obtained benzene = the silica gel column chromatography which uses 1:1 as an expansion solvent 
refined, and the 1-koro NENIRU-4-pentene made into the purpose was obtained (yield: 5.8g). In addition, the check 
of the obtained 1-koro NENIRU-4-pentene was performed by NMR. 
[0060] 

C24H11-CHCI(CH2)2 CH=CH2 > C24H1 1-(CH2)3 CH=CH2 [0061] 1H-NMR(CDCI3): delta (ppm) 

2.14(2H,tt,J=7.7Hz,7.5Hz-CH2 CH2 -Ar), 2.35(2H,dt,J=7.5Hz,7.0Hz,CH2 =CH-CH2 ). 3.54(2H,t,J=7.7Hz,CH2 -Ar),5.09 
(1 H t dd,J=1 0.3Hz[cis],1 .5Hz[geminal],CH2=CH-), 5.1 8(1 H,dd,J=1 6.0Hz[trans],1 .5Hz[geminal],CH2 =CH-),6.00 
(1H,ddt,J=7.0Hz,10.3Hz,16.0Hz,CH2 =CH-), 8.30-8.88 (11H, m, Ar) 

[0062] Chlorosilicane was made to react to the 1-koro NENIRU-4-pentene obtained above by composition [ of 

5-KORONENIRU pentyl dimethyl chlorosilicane ] , next the high DOROSHI relation reaction which made platinum 

the catalyst, and 5-KORONENIRU pentyl dimethyl chlorosilicane which is a sililation reagent was compounded. 
[0063] That is, 1-koro NENIRU-4-pentene:5g is first dissolved in benzene: 1 0OmL, and chloroplatinic acid:20mg and 
dimethyl chlorosilicane:10ml_ are added to this, and it was made to react at 80 degrees C for 3 hours, flowing back. 
And 5-KORONENIRU pentyl dimethyl chlorosilicane which filters and removes a platinum catalyst after a reaction, 
carries out reduced pressure distilling off of the still more superfluous dimethyl chlorosilicane and benzene, and is 
made into the purpose was obtained (yield: 5.9g). In addition, the check of a product was performed by NMR. 
[0064] 

C24H11-(CH2)3 CH=CH2 + H-SKCH3) 2-CI Pt > C24H1 1-(CH2)5-Si(CH3)2-CI[0065] 1 H-NMR(CDCI3): delta 

(ppm) 

0.3 (6H, s, Si-CH 3x2), 0.8 (2H, m, and Si-CH2), 1.5 (2H, m, -CH2 CH2 CH2-Si), 1.8 (2H, m, -CH2 CH2-Ar), 3.3 (2H, 
t, CH2-Ar), 8.30-8.88 (1 1 H, m, Ar) 

[0066] A 5-KORONE nil pentyl dimethylsilyl-ized bulking agent [ synthetic ] Ranks second, it was made to 

react to silica gel by having used as the sililation reagent 5-KORONENIRU pentyl dimethyl chlorosilicane obtained 
above, and 5-KORONE nil pentyl silanizing bulking agent was obtained. 

[0067] It was made to react to a detail more, for 8 hours, after distributing the silica gel (particle diameter. 5- 
micrometer, pole diameter: 10nm, and surface area:300m2 / g):1 weight section in the toluene:30 weight section and 
adding the 5-KORONENIRU pentyl dimethyl chlorosilicane:2 weight section and the pyridine:0.5 weight section to it, 
carrying out heating reflux. Suction filtration washing was carried out one by one in the 100 weight sections of a 
methanol and chloroform after this reaction, it dried at 50 degrees C, and the bulking agent (COP-5-1) of the 
example 1 of this invention made into the purpose was obtained. 

[0068] In addition, the quantity of 5-KORONENIRU pentyl dimethyl chlorosilicane to add was decreased to above 
one fourth, and the bulking agent (COP-5-2) of example of example of this invention 2 to which the conversion of 
the silica gel and the sililation reagent which are support was reduced was obtained similarly. 
[0069] By the way, it is that which can compound the coronene derivative which has a double bond besides the 
above-mentioned reaction, and a sililation reagent can be obtained by making the coronene derivative and dimethyl 
chlorosilicane which were obtained react. For example, 2-KORONENIRU ethyl dimethyl chlorosilicane is 
compoundable as the following through vinyl coronene from a coronene aldehyde. 

[0070] first, bromination — methyltriphenylphosphonium:3.6g — tetrahydrofuran:30 — ml_ was distributed, and on 
room temperature conditions, n-butyl lithium:6.7mL of 1.5M was hung on it for 5 minutes, and was dropped at it. In 
the room temperature, it agitated after dropping for 2 hours. The coronene aldehyde compounded like the above to 
this: The solution which made tetrahydrofuran:50mL distribute 3.3g is added, and it was made to react on room 
temperature conditions further for 5 hours, agitating. The ether extracted what added the saturated ammonium 
chloride solution to the obtained reaction mixture after this reaction. And the obtained ether layer was dried with 
the sodium sulfate, reduced pressure distilling off of the solvent was carried out, and the rough crystal was obtained, 
this rough crystal — dichloromethane: — it was made to dissolve in 10mL, the silica gel column chromatography 
which uses hexane:ethyl-acetate =4:1 as an expansion solvent refined, and vinyl coronene was obtained (yield: 1.5g). 

[0071] 1H-NMR(CDCI3): delta (ppm) 

5.84(1 H,dd,J=1 0.9,1 .57Hz =CH2 ),6.24(1 H,dd,J=1 7.2,1 .57Hz=CH2 ),8.7(1 H,dd,J=1 7.2,1 0.9Hz,CH=),8.7-9.2(1 1 H.m.Ar) 
[0072] And 2-KORONENIRU ethyl dimethyl chlorosilicane was compounded by using vinyl coronene: 1 .5g as a raw 
material like the time of compounding 5-KORONENIRU pentyl dimethyl chlorosilicane from a 1-koro NENIRU-4- 
pentene (yield: 1.9g). Below, the result of NMR of the obtained product is shown. 
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[0073] 1H-NMRCCDCI3): delta (ppm) 

0.29 (6H, s, Si-CH 3x2), 1.44 (2H, and m and CH2), 3.74 (2H, and m and CH2), 8.6-9.0 (11H, m, Ar) 
[0074] And even if it makes it 2-KORONENIRU ethyl dimethyl chlorosilicane obtained by doing in this way, the 
target bulking agent can be obtained by making it react with silica gel like the case where the bulking agent of the 
example 1 of this invention is compounded from said 5-KORONENIRU pentyl dimethyl chlorosilicane. 

[0075] (b) composition [ of the synthetic BUROMO perylene of 3-peri RENIRU propyl dimethylsilyHzed bulking 

agent ] first — perylene:! O.Og — carbon-tetrachloride:80 — ml_ was added and the solution made to dissolve 

bromine:2.0mL in the carbon tetrachloride of 30mL(s) was dropped over 1 hour. And it was made to react after 
dropping, agitating for 6 hours, after this reaction and a room temperature — a night — it was left. Reduced 
pressure distilling off of the carbon tetrachloride was carried out, and ethanol was added and it flowed back. After 
cooling, suction filtration of the rough crystal was carried out, and they were collected (yield: 1 1.5g). 
[0076] 

C20H12 + Br2 > C20H1 1-Br[0077] BUROMO perylene which allyl-compound perylene [ synthetic ] 

Ranked second, and was obtained at magnesium:0.97g and said reaction among the argon air current by the 
tetrahydrofuran as a solvent: 1 1.5g was made to react and the Grignard reagent was prepared. Under the present 
circumstances, in order to advance a reaction smoothly, after adding the methyl iodide and making a reaction start, 
it carried out by the approach of adding BUROMO perylene. It was made to react after the completion of addition, 
flowing back for 1 hour. And the obtained reaction mixture was cooled to -20 degrees C after the reaction, cuprous 
iodide:3.8g was added, and allyl bromide:7.3g was dropped immediately. It reacted after dropping for 2 hours, carrying 
out a temperature up. It was left after the reaction 1 night After carrying out reduced pressure distilling off of the 
tetrahydrofuran after neglect and adding a phosphoric acid water solution, it extracted with toluene, the silica gel 
open column chromatography refined, and the allyl compound perylene made into the purpose was obtained (yield: 
5.1 g). The check of a product was performed by NMR. 
[0078] 

C20H1 1-Br + Mg > C20H1 1-MgBr C20H1 1-MgBr + Cul + Br-CH2-CH=CH2 > C20H1 1-CH2-CH=CH2 

[0079] 1H-NMR(CDCI3): delta (ppm) 

3.75-3.95(2H,m,CH2 -Ar),4.95-5.45(2H,m,CH2 =CH-),5.90-6.38(1H,m,CH2 =CH-),7.30-8.35(1 1 H,m,Ar) 
[0080] Next, like the time of compounding said 5-KORONE nil pentyl dimethylsilyl, by the high DOROSHI relation 
reaction which made platinum the catalyst, chlorosilicane was made to react to the allyl compound perylene 
obtained above, and 3-PERIRENIRU propyl dimethyl chlorosilicane which is a sililation reagent was compounded. 
[0081] That is, allyl compound perylene:5.0g is first dissolved in benzene:100ml_, and chloroplatinic acid:20mg and 
dimethyl chlorosilicane: 10ml_ are added to this, and it was made to react at 80 degrees C for 3 hours, flowing back. 
And 3-PERIRENIRU propyl dimethyl chlorosilicane which filters and removes a platinum catalyst after a reaction, 
carries out reduced pressure distilling off of the still more superfluous dimethyl chlorosilicane and benzene, and is 
made into the purpose was obtained (yield: 6.1 g). In addition, the check of a product was performed by NMR. 
[0082] 1H-NMR(CDCI3): delta (ppm) 

0.25 (6H, s, Si-CH 3x2), 1.4 (2H, m, SH3H2), 1.9 (2H, m, and Si-CH2 CH2), 3.1 (2H, m, CH2-Ar), 8.3-7.2 (11H, m, Ar) 
[0083] And it was made to react to silica gel by having used as the sililation reagent 3-PERIRENIRU propyl dimethyl 
chlorosilicane obtained above, and 3-peri RENIRU propyl silanizing bulking agent was obtained. 
[0084] It was made to react to a detail more, for 8 hours, after distributing the silica gel (particle diameter 5- 
micrometer, pole diameter 10nm, and surface area:300m2 / g):1 weight section in the toluene:30 weight section and 
adding the 3-PERIRENIRU propyl dimethyl chlorosilicane:1.7 weight section and the pyridine:0.5 weight section to it, 
carrying out heating reflux. Suction filtration washing was carried out one by one in the 100 weight sections of a 
methanol and chloroform after this reaction, it dried at 50 degrees C, and the bulking agent (PER-3) of the example 
3 of this invention was obtained. 

[0085] Moreover, the bulking agent of the examples 1-3 of a comparison as well as the bulking agent of the example 
of this invention compounded from the start compound which corresponds, respectively. 

[0086] and writing — it is made like, the amount of the stationary phase you are made to combine with the front 
face of the silica gel which is the elemental-analysis value and support of each bulking agent which were 
compounded, respectively is measured, and the result is shown in the following table 2. Moreover, the silica gel used 
in this example is 2 300m perg. It has surface area and is 2 this surface area of 1m. The value shown in the amount 
(mumol) of the stationary phase combined with the hit is a rate of surface reaction. And it is shown that the 
stationary phase is made to combine the bulking agent with this high rate of surface reaction at a high rate on the 
surface of silica gel. In addition, calculation of the rate of surface reaction was computed from carbonaceous 
content. 
[0087] 
[Table 2] 
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[0088] Example Each of each bulking agent compounded in the comparison aforementioned example 1 of the 
hydrophobicity of two bulking agents and polar discernment ability was put in the chromato-tube with a bore [ of 
4.6mm ] phix die length of 1 50mm, and various columns were produced. And the hydrophobicity of a bulking agent 
and polar discernment ability were evaluated by performing the liquid chromatography of the various sample 
solutions using the obtained column. 

[0089] More, liquid chromatography equipment is constituted from the liquid-sending pump (LC-9A mold: Shimadzu 
Make), a column in which said each bulking agent was put, a loop-formation type impregnation bulb (LEO dyne shrine 
make) which performs sample impregnation, and an ultraviolet detector (SPD-6A mold UV detector. Shimadzu Make) 
by the detail, and made all the liquid-sending rates of a mobile phase solvent the rate of flow of 1.0 mL/min at it. 
Moreover, the detection sensitivity of an ultraviolet detector was set as 0.08 - 0.16AUFS, and it measured by 
setting detection wavelength as 254nm further. In addition, column temperature is adjusted with a constant 
temperature bath, and it was made for analysis temperature to become 30 degrees C. And the data processor (CR- 
5A mold: Shimadzu Make) was used for measurement of elution time amount and a peak area. 

[0090] Moreover, methyl benzoate, benzene, and three kinds of compounds of toluene were used for the sample at 
the mobile phase solvent using the methanol 60%. And these samples were made to dissolve in a methanol so that it 
may become the concentration of 200microg/mL, the sample solution was prepared, this was poured into in all 1- 
5microL and liquid chromatography equipment at detection sensitivity, and liquid chromatography was performed. 
[0091] And the holding power of each sample by each bulking agent was investigated, and the separation factor of 
the methyl benzoate to benzene or toluene was further computed based on the holding power. 
[0092] 
[Table 3] 
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[0093] That is, the holding power of the solute which each bulking agent at the time of using various organic 
solvents as a mobile phase solvent gives is first shown in the above-mentioned table 3 considering k' value as an 
index. In addition, although the time amount (holding time) to the summit of the peak by which elution was carried 
out from the column is generally used after pouring a sample into a column when the maintenance property of a 
column (bulking agent) is shown Since it is that whose the relative evaluation of that is attained when this holding 
time has the same rate of flow of the mobile phase solvent which sends the liquid and the column moreover used is 
the same When the comparison of two orjnore columns and the magnitude of a column from which a bulking agent 
differs differ from each other, or when the liquid-sending rates of a mobile phase solvent differ, even if it compares 
said holding time, it becomes impossible to perform a relative comparison. Therefore, in the comparison as a result 
of chromatography separation of different conditions, it is the rate of the value expressed with k' of a degree type, 
i.e., the time amount which piles up in the column of the compound to the elution time amount of a solute which is 
not held held, and the maintenance property (holding power) of each solute will usually be evaluated. 
k'= (tr—to)/to [0094] However, tr : The holding time of a solute, to : It is the elution time amount of the solute which 
is not held. And it becomes possible by using this k' value to be able to disregard the effect by the die length of a 
column, the difference between a size or the rate of flow, etc., with to perform characterization of a bulking agent 
purely. 

[0095] Moreover, a separation factor is a value showing the ratio of maintenance (k' value) of two solutes, and is set 
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to one of the scales which show extent of separation between peaks, concrete — separation factor = — it asks 
with k k of solute besides value/' value of one solute. Therefore, when the inverse number of a separation factor or 
a separation factor serves as a big value, it can be judged that the bulking agent has the property to separate two 
solutes well. 

[0096] And the bulking agent according to this invention holds the compound which has a hydrophobic radical for a 
long time from the place where the hydrophobicity is strengthened so that clearly also from this table 3 The methyl 
group of toluene is a hydrophobic radical and it is shown in the detail that the hydrophobic recognition ability to the 
sample of a bulking agent is so large that the separation factor of the toluene to benzene without a methyl group is 
large. Remove the bulking agent (COP-5-2) of the example 2 of this invention for which the conversion over the 
support of a stationary phase was reduced. In the bulking agent (COP-5-1, PER-3, PYE, NE) the stationary phase 
which has a polycyclic aromatic series functional group was made to combine If the number of the rings in the 
functional-group slack polycyclic aromatic series functional group which shows the inclination for the separation 
factor of the toluene to benzene to become large, and is carrying out chemical modification of the silica gel 
increases the more the more the number of the rings which constitute a polycyclic aromatic series functional group 
increases It became clear that a hydrophobic big sample is held for a long time. 

[0097] Moreover, the holding power over the compound with which the bulking agent according to this invention has 
an electronic suction nature machine is also strengthened. In the detail, methyl benzoate has the functional group of 
electronic suction nature, and the separation factor of the methyl benzoate to benzene It is shown that the 
maintenance to a sample with the functional group of electronic suction nature is so large that the value is large 
Rather than the case where the bulking agent (PYE) of the example 1 of a comparison is used, the direction at the 
time of using the bulking agent (COP-5-1) of the example 1 of this invention and the bulking agent (PER-3) of the 
example 3 of this invention The separation factor of the methyl benzoate to benzene became large, and it became 
clear that the sample which has the functional group of electronic suction nature is held for a long time so that 
there were many rings which constitute the polycyclic aromatic series functional group combined with the silica eel 
which is support. 

[0098] Thus, the hydrophobic recognition ability and the hydrophobic electronic interaction to a sample are made to 
improve, with, in addition to the separative power by hydrophobicity, an electronic interaction may separate a 
compound efficiently, so that there are many rings which constitute the polycyclic aromatic series functional group 
contained in a stationary phase. Therefore, with the bulking agent which identifies a sample and is separated only 
mainly by hydrophobicity like C18 system column, it is presumed by using the bulking agent concerning this 
invention that the compound group which was difficult to dissociate can also dissociate effectively. 
[0099] example 3 — suppose that comparison examination is performed about the separability to PCBs by various 
kinds of bulking agents in this example. It specifically has a chlorine atom neither in the 2nd place nor the 6th place 
as a PCBs sample probably. 3 and 3' which are PCB permuted by four chlorine atoms, 4, and 4' - tetra-chloro 
biphenyl (IUPAC No.77) — The 2, 3, 4, and 4'-tetra-chloro biphenyl which is PCB which has one chlorine atom in 
the 2nd place, and was permuted by four chlorine atoms (IUPAC No.66), two — place — six — place — chlorine — 
an atom — not having — six — a piece — chlorine — an atom — permuting — having had — PCB — it is — three 
three ' — four — four — ' — five — five — ' - hexa — chloro — a biphenyl (IUPAC No.169) — two — place 
six — place — four — a piece — chlorine — an atom — having — six — a piece — chlorine — an atom — 
permuting - having had - PCB - it is - two -two-'- four - four - • - six - six - ' - hexa - chloro - 
- a biphenyl (IUPAC No.155) — preparing — You made it dissolve in toluene and these were prepared as the sample 
solution so that each concentration might turn into concentration of 1 mg/mL, and they were fluctuated and used 
about [ 1 micro L-10micro ] for L according to the detection sensitivity of PCBs. In addition, the used PCB sample is 
offered from the U.S. public health station illness prevention pin center.large, and is the same also in the following 
examples. 

[0100] Moreover, as a bulking agent, the bulking agent shown in the following table 4 was put in the same column as 
said example 2, and liquid chromatography was performed about the various sample solutions prepared above using 
it In addition, the equipment used for liquid chromatography and its condition were the same as an example 2 
However, the mobile phase solvent set the detection wavelength of an ultraviolet detector as 220nm using the 
hexane. 

[0101] And k' value which is the index of a maintenance property was calculated as the result, and it was shown in 
the following table 4. Moreover, IUPAC The ratio of k'k of PCB of IUPAC No.77 to value' value of PCB of No 66 and 
IUPAC The ratio of k'k of PCB of IUPAC No.1 69 to value' value of PCB of No.1 55 was computed as a separation 
factor, and was combined and shown in the following table 4 
[0102] 
[Table 4] 
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D : I UPAC No, 1 6 9 OP C B 



[0103] Receive PCBs which are not strong as for toxicity so that clearly from the result shown in this table 4. 
Receive the separation factor of strong toxic PCBs, and PCBs which have the chlorine atom in the 2nd place of a 
biphenyl frame, or the 6th place if it puts in another way. The separation factor of PCBs which have the chlorine 
atom neither in the 2nd place of a biphenyl frame, nor the 6th place The more the number of the rings of the 
polycyclic aromatic series functional group contained in a stationary phase increases, the more The bulking agent 
(COP-5-1, PER-3) of the example of this invention which made coronene and perylene combine with support rather 
than PYE which shows the inclination which becomes large and is used from the former It was shown that the 
separation factor is large, the bulking agent according to this invention holds strong toxic PCBs still longer than 
PCBs which are not strong as for toxicity, and the isomer of these PCBs may be separated effectively. 
[0104] Moreover, in the bulking agent which combined coronene with support, even if the conversion of a stationary 
phase and support is low, PCBs can dissociate advantageously. In a detail, although carbon content is 4% in the 
bulking agent (COP-5-2) of the example 2 of this invention as shown in said table 1 IUPAC IUPAC to PCB of 
No.155 The bulking agent which the separation factor of PCB of No.169 became [ bulking agent ] 20 or more, and 
combined coronene with support High separability ability [ as opposed to / in the thing of about 4% of low carbon 
content has the few amount of the stationary phase you were made to combine with support, i.e., what, / a PCB 
isomer from the bulking agent of a conventional type ] was obtained. 

[0105] Furthermore, the bulking agent of the example 1 of this invention you were made to combine with support by 
the spacer radical by which the polycyclic aromatic series functional group (koro NENIRU radical) was constituted 
from five methylene groups (COP-5-1), The place which compared the bulking agent (PER-3) of the example 3 of 
this invention you were made to combine with support by the spacer radical by which the polycyclic aromatic series 
functional group (pyrenyl radical) was constituted from three methylene groups, The spacer radical which combines 
a polycyclic aromatic series functional group and support The manifestation of the recognition ability of a PCB 
isomer, There is little effect affect the separability of the benzene derivative shown in Table 3 of said example 2 and 
the separability of the fullerene derivative shown in the example 6 mentioned later. These bulking agents are 
considered to have discovered the property of holding strong toxic PCBs which the chlorine atom has combined 
neither with the 2nd place nor the 6th place for a long time, only with the property of the polycyclic aromatic series 
functional group contained in a stationary phase. Therefore, the spacer radical which has combined a polycyclic 
aromatic series functional group and support Whether the chain length is different or functional groups other than a 
methylene group, such as ester, an amide, and the ether, are introduced into the spacer radical The 2nd place and 
the 6th place presume that strong PCBs of the toxicity which has the chlorine atom neither in the 2nd place nor the 
6th place can hold a chlorine atom for a long time than PCBs which it has and which are not strong as for toxicity. 
[0106] Example As 4PCB isomer carried out the separation above-mentioned, the toxicity of PCBs Since there is 
an inclination for toxicity to decrease, indeed if the number of the chlorine atoms combined with the 2nd place of 
the biphenyl frame or the 6th place generally increases Usually, in order to evaluate correctly the toxicity of PCBs 
contained in the sample, the bulking agent which can separate PCBs which have the chlorine atom in the 2nd place 
or the 6th place with PCBs which have the chlorine atom neither in the 2nd place nor the 6th place is effective. 
[0107] So, in this example, the bulking agent (COP-5-1) of the example 1 of this invention shows clearly for 
separation with it and PCBs which have the chlorine atom in the 2nd place or the 6th place and which are not 
strong as for toxicity to be what may be performed effectively by holding strong PCBs of the toxicity which has the 
chlorine atom neither in the 2nd place nor the 6th place for a long time. 

[0108] First, a united chlorine atomic number uses 4-6 PCBs here as a sample to separate. A united chlorine atomic 
number classifies them into the same thing. Further each What the chlorine atom has not combined with the 2nd 
place of a biphenyl, and the 6th place (C group), It divided into three groups of what two or more chlorine atoms 
have combined with the 2nd place, what one chlorine atom has combined with the 2nd place of a biphenyl, or the 6th 
place (M group), and a biphenyl, or the 6th place (O group). 

[0109] Subsequently, like the example 3, you made it dissolve in toluene and each of these PCBs by which the 
group division was carried out was prepared as the sample solution so that concentration might turn into 
concentration of 1 mg/mL 
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[01 1 0] And about the various sample solutions which put the bulking agent of the example 1 of this invention, and 
the bulking agent of the example 2 of a comparison as a candidate for a comparison in the respectively same column 
as said example 2, and prepared them above as a bulking agent using it, liquid chromatography was performed and 
each elution time amount was shown in the following table 5. In addition, the equipment used for liquid 
chromatography and its condition are the same as an example 3, and the sample solution was fluctuated and used 
about [ 1 micro L-IOmicro ] for L according to detection sensitivity. 
[0111] 
[Table 5] 
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[01 12] When the bulking agent (COP-5-1) of the example 1 of this invention is used so that clearly from the result 
shown in this table 5 If a united chlorine atomic number compares with the same PCB isomers, the direction of the 
elution time amount of the PCB isomer (group C) which does not have the chlorine atom in the 2nd place and the 
6th place It was shown that it is long to the 2nd place or the 6th place, and these groups C, Group M, and Group 0 
may be advantageously separated into it from the elution time amount of the PCB isomer (Group M, Group O) which 
has the chlorine atom. On the other hand, when the bulking agent (PYE) of the example 1 of a comparison was used 
and the united chlorine atomic number compared with the same PCB isomers, there is no difference in the elution 
time amount of the PCB isomer (Group M, Group O) which has the chlorine atom in the elution time amount of the 
PCB isomer (group C) which does not have the chlorine atom in the 2nd place and the 6th place, the 2nd place, or 
the 6th place not much, and it was shown that separation is inadequate. 

[01 13] Moreover, the chromatogram at the time of carrying out coincidence separation of the isomer mixture of 72 
sorts of PCBs was shown in drawing 1 and drawing 2 using the bulking agent of the example 1 of this invention, and 
the bulking agent of the example 1 of a comparison, respectively. In addition, the figure indicated on the peak in this 
drawing 1 and fcawingJ, is IUPAC of PCBs which give the peak. No. is expressed. Moreover, liquid chromatography 
equipment and conditions It is the same as that of the above, and the sample solution is IUPAC. No. 2, 3, 11, 12, 13, 
14, 15, 22, 28, 33, 35, 36, 37, 38, 39, 41, 44, 47, 49, 52, 56, 60, 66, 74, 77, 78, 79, 80, 81, 87, 99, 101, 105, 110,1 14 
118, 122, 126, 127, 130, 137, 138, 146, 151, 153, 154, 156, 157, 158, 167, 169, 170, 172, 174, 177, 178, 180, 182, 183, 
187, 189, 191, 193, 194, 195, 196, 197, 201, The reference standard of PCB which is 203.204,206,209 was diluted 
with toluene so that concentration might serve as 500microl_/mL, and a total of 8microL impregnation of it was 
done. 

[01 14] And it is strong toxic IUPAC by using the bulking agent (COP-5-1) of the example 1 of this invention so that 
clearly also from this drawing 1 and drawing 2 . Those separation is [ the maintenance to strong toxic PCBs ] 
inadequate consequently imperfect when the bulking agent (PYE) of the example 1 of a comparison is used to PCB 
of No.77,126,169 being separated completely. 

[01 15] With moreover, the strong group C of the inside of PCBs whose number of united chlorine atoms is four 
when liquid chromatography is performed in said table 5 using the bulking agent (COP-5-1) of the example 1 of this 
invention, and toxicity Although it is shown that a part of elution time amount overlaps, and separation of a group 
has not been completely performed among Groups M or Groups O who are not strong as for toxicity As shown in 
^win&J. . when liquid chromatography is performed using the bulking agent of the example 1 of this invention 
joining together — **** — chlorine — an atomic number — four — a piece — it is — PCB — an isomer — inside 

— most — being strong — toxicity — having — three — three — * — four — four — ' - tetra chloro — a 

biphenyl (IUPAC No.77) — abbreviation — it was shown that it dissociates completely and a toxic big PCB isomer 
may be separated effectively. 

[01 16] example 5 — in order to show clearly for it to be possible to separate fullerene effectively by using the 
bulking agent according to this invention in this example, it compared about the holding power and the separation 
factor of fullerene at the time of using the existing bulking agent and the bulking agent according to this invention, 
and that result was shown in the following table 6. 

[01 17] In addition, in this example, the fullerene obtained by carrying out separation purification of the fullerene 
mixing powder (trade name Refined C60 / product made from C70:vacuum metallurgy) as a sample used in order to 
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evaluate the maintenance property of the fullerene by the bulking agent was used. After said fullerene mixing powder 
extracted the fullerene allotrope or the isomer from the soot containing fullerene, it was made to dry, and from the 
place containing high order fullerene little in addition to C60 and C70, it carried out separation removal of these high 
order fullerene, carried out preparative isolation purification of C60 and C70, and used them as the reference 
standard at the detail. And the obtained standard fullerene was diluted with toluene and made into the sample 
solution so that concentration might turn into 0.3 - 1 mg/mL extent. Moreover, analysis was performed by doing 
1 micro L-5microL impregnation of the prepared standard substance rf needed using a micro syringe. In addition, 
toluene was used for the mobile phase solvent However, only when the mobile phase solvent was used for toluene 
and C18 mold bulking agent was used for a bulking agent since it cannot hold fullerene, the hexane which is a poor 
solvent was used for C18 mold bulking agent to fullerene. Moreover, detection wavelength of fullerene was set to 
285nm. 
[0118] 



[Table 6] 
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[01 19] Fullerene might be effectively separated by using the bulking agent according to this invention so that clearly 
also from the result shown in this table 6. That is, to the separation factor of C70 to C60 being two or less, by the 
case where the bulking agent of the examples 1-3 of this invention is used, the separation factor became two or 
more and having the property of identifying the difference in the configuration carbon number of fullerene more 
highly than the bulking agent used from the former was checked by each with the bulking agent of the examples 1-3 
of a comparison used from the former. 
[0120] 

[Effect of the Invention] If it is in the bulking agent according to this invention so that clearly from the above 
explanation Have the interaction not only with a hydrophobic interaction but an electronic suction nature machine, 
the strong holding power over a solute may be demonstrated, and it sets under a reversed-phase-chromatography 
condition. It can be applied in favor also of matter, such as the sample which cannot be held or separated with C18 
mold bulking agent which makes a hydrophobic interaction main separability, for example, PCBs, and fullerene, it can 
set to liquid chromatography actuation, and they can be held and separated effectively. 

[0121] Moreover, according to the manufacture approach of the bulking agent for liquid chromatography of following 
this invention, it can manufacture easily by making the sililation reagent which has a polycyclic aromatic series 
functional group for the outstanding liquid chromatography like the above react with the hydroxyl group of a carrier 
surface. 
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JPO and NCI P I are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the chromatogram which shows the result of having separated the isomer mixture of PCBs with 
liquid chromatography, using the bulking agent according to this invention. 

[Drawi ng 2] It is the chromatogram which shows the result of having separated the isomer mixture of PCBs with 
liquid chromatography, using the bulking agent of the example of a comparison. 
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DRAWINGS 



[D rawing 1] 
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^cfcutr. 5c7>(c««-@t$n^^c»gt»Bitt{b^*5 
ffSE-rstc^*"^. ft©<t 5 rm#ffimt&&i. #k 

n? h >fr> 7 ^ -JB=£«W©H3SaHBg SftTOS 

[0012] 40 
[&?&^K]ftl<T, C©J:5ttHUB*» 

ffc^tettO-Of eftS^SW*. #t£©3£l>PCBSK: 
#0T. <fcO^«^5r^U. Lfrfc, ft©fia3tfj 

a*. Buie^^7f#^'&tgs^<ffiS-rsffi^s©f^*stt}]n 
i^frnftUffiUc for, c 
© «fe 5 &7cWWft p c BS©#gf icmm utcmzk. 
(Dittrnzmm Ltcm-&Kntm£Tzct&mmx& 
fc#t£©&i,>pcB&©*ft. nmbuiftm-fzztifi so 
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4 

t6SS£IS38KjS!lft , 77-1/ >a©7>ffifcSffi L/ci 

c 6 . fi£*©7t«stj <t *) & . www: 77-1/ >m*mf$L 

g-C#. *«?8tt:fie5*8ttll*m>*ciR:J:0. 
tt&C 7 5 - 1/ >Sft#8l LfiS C £ #9! /=> jj> t & o fc. 
[0013] r&fefc. #»JBtt. *§£3g©l$:#5~l 

0 r*s^ia^#firs«^cc-c^b^^siisnft:fi<*j: 0 
«jSSfirt^c£ft^F®£-r^«{*i'av I- «7 -t 
-ffi3t«Sijft, ^©sgi-rsfc©^*^,, 
[OOUJffiot. ft ©J:7«c**9Hc8£7*#f n 

©@sta©^ktt(cj:t9, §a{b-^)£©ra«:^7ki4t@ 

SfMIftjBet/T. ftft6<t£»*««f*S*i4. 

ftnKJn*r. £B3ftMRMB&^<® 
©gfe*ftw-rs, HP^tfry-ssts©* b£*j £ ©ratcig 

«fcD-JKft<«f*Sft.&e£4ft 
Wf.S{b^©7i;^£©^e { JfaS{^^A*<. 7t 

a^ftwr^b^gjt. ss<«}tsn.5c<»:£&4„ 
[0015] *>*»s*»wtc{5e9jBE<*e'ov h ^ 

[ooi6]ftor. fiftiir, i"i*«)tiSfflj 
c £ oc «fc 0 , s^*t^©«®a*^# < % 0 , s» 

^MScfg^-t* L/ h ft S HStB©S*s^S tc^«c 6 L Ji) 
6ft^£C6*>6. Mi23t*mtcJ:4{b^©^t 
S^rB7>iKg*5«fc0l^±-t±L«e>6ft'SC£<!:^-5) 

©•r-^-5,,, 

[0017] tit. *§m&. S^i5©»*i5~ 1 Or 
'J^KbSOft. ffl«^M©*KS<tSJ€;ti-L/i?)r, mfge^ 
«Ci%Mit5$«:7avh^77 ^ -ffl3t«SiI 

©§?&i£ft*>. ^-©sgt-rs. 

[0018] -r^cft^, JnfECDin < . *g£38©8#5~ 

1 or-*5^7?#^'S^«ftW-r'5@Sffi*si/y;Kb 

SO£brtSi?$ft, ftftdiffift^ffiC^SiSfSii-b 
es?)6ft4C£«:i<3. fi^©@StB©^A^. ^mi; 
<. E0|K:?f%ftft»-5C<i:i^-5©-C$>S„ 
[0019] $6tC. *^tc£f^^7P-7h^77 
■f-fl§5c«SU©l?3t^i£©i?3;Li,^m«IK:J:fttf. mflB 

[0020] ft or. ft©«fc^k:ffl{*3!is->y*y;i/£s 
ftSCifc^O. Sf«tW©a®a*5A* < £c<3, L*> 

ttZtCZfrb. ^•eL*e>ft-5@^B©S* s ^<^ 



5 

^^#K^SOcr It^^tS S ftfcJSftcf: 0 ft 
%m-£MV>W$ 5 - 1 o & ^^#KW^Stcr {b 
* ui&{bt^^;i,<t#tt©§&< ^i^ysffcb'7x^ 

[0 023 ] 

Mil tcr fiWHfc?i»5 n/c 

Httfctt, Ar -A-O-mmm «&U Ar 

A : X^-lf-** O : IftJKflK?) &C"C 
^$ft^>{t^^McD^«^jr^>€> 0 

(A) *^OrJ8^U2&6tlT, @W<fc 

W&S£S£ LTJ: < £D6ftrt> s«aa3R{b-&«' r J 
tt % J/ya^JWDflk T 

[0 025] afe, «HBs/y jwowtt, ««fi(tt*H« 
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(s i -o-r) zmmu. *a>«^tt. «a 

10 [0 02 6] fJRAKXflSftS. ^Ig^^t 

ft. x^— ^-»©»i»«cj:*IHit»£*»«cc»tc 

tf£ft*#, ^fte>te, 75 F&£, x 

xf;«^, *;i/#~;i/«KMfi. if», MRUS* 

z>mm<Db<D*m^istc&, cn^wtciRjESftsfe© 
[ o o 2 7 ] ^ur, *»93Ttt, KMfttmtcwr 

5ft*«»*, 5-10 T?* *£MR??#i* 

30 ^#6ft*T, BWi-rSft^Bi^SWSCi^Hli 

[0 02 8 ] *<DJ:5&*3B3?«K'BrtHltL/T 
«at»*i 5 ~ 1 0 ittSfc©-C*^«c6«. itafiJfc 

f^V^U^US, ^t^^u^ 

r«sS3ftrc^ci^»*L/C^, 3B»?MiLt:<ott 
50 tefci»*-?*fc^ffiHrtT\ «^«. tWB'O^^ 



C5) *88¥9-4 3 22 2 

7 8 
*7>?^;i>g^7 r #^*U-.>uS©<t:5K5MS ; £fil *t*ott>, S£*©3t«SiJ<i: •) i>mm*&£%mtfi& 6ft 
fiSaRK^-ClifcO. BulBr" >77*-U>S©«t5K SCi^O, -f-CDfcJtiCC. £JtH±0&6ft-2>S&©ji 
8jiWfc*lWaittt:$,<,'Ci,»;te») i,-cfej:t». &r «?©«#i*««:ja;tf6h*o.T**. JMtttKtt. w*. 

coo29] ic^t. xmiicmftmffl'pommm fie*©3t*^iiiiigg©«jt*=&wf so-c&o. 

(*BB5«l^«at) o«tt.-*K©fi^^flBK:|»t -£ftJ:9 @Sfa©S#^< ttSJ: 5lc3ftfttf> ffi^^j 

i@ffiffli©tai:f^ffl*i^:#<ift»3. l/t?8 [0 03 1 ] CCKtsW, #&SB{Cfi£5 jfctti' D7 h 

ft©&J#;rj#ifATS. -g-LT. C©KI»tt«PCBS 10 d^^-JB^tTOtt. &Jffl©#«<DKl£*fira3 LT« 

^^^-u^Ko^rfein^Kc^r^^ci^tB jt<*ftf#-s><fe©-c$>-&*5 t i ) &m%mifim®. 

Jfc. HJEtB#£<ift^1tO*6ftr&S^fcSI©ffifliK: S*WT-5^yjWWJ : &fflft{cSlC-&L/»S^ffi. 2) 
»3ft. *©i^m, **l6{t^tt©»|ft*«Ji*WKA3 trU*£#ffi> 3) grtJttfc*-rft«*ai*ffl{*{C*A 

/cW£ < ®&SBHM*rett3tfSttK:tt£tt btf> 6ft S [0032] J: 0 l&MiCtt. fJIB 1 ) ©-> V Mtftfem 

[0030]-^ *muc&'?iEim'p<Dmffiaom. -rz^&mmAznz. *lx. z<D-w.m^*m? 

©TRStt, ^ftWoT^D, -HRKOJEStiSfeO 20 SggSS©^iS3?#ir&#Ba^©^A«. $9!3F«&rB 

^te#£»$fts©&c^#£cs#&ft«<fc<,>., ^-ftft. sgA-rscttej:'). iMfctttc tt. tibkj£3;(i 
^s^snrtfes^wrsesffltctfflft^fb^^-r a), nto. u c) K^sft-sRiEwistc-r-s 

ffi$n2>@^ti©^Sfc»-rs«^*i5Si,iic5*' Aayviti^i/tfci], JWT©JS£3£-c&i5iirt , & 
6. ^fc^sn^s.fc^ft^^fij^is.n-s©'^* -s. 

S. -5* <3 . ^i85?#Sr&fil»K:r<b^6S-rS^{C. [0033] 

Ar-H + Br, > Ar-Br • • • (la) 

Ar-Br + Mg ► Ar-MgBr • • • (lb) 

Ar-MgBr + CuX + Br-CH, -CH = CH ! 

► Ar-CH, -CH = CH, • • • (lc) 

1 0 0 3 4 ] $ fc. c©r«i^**-rsaM(as©»A * c-cte-ss^w-r-sg&at ur . 4 - 

«. ±5B©£lc&K:KBe>ft4>©rttfr< . ^fcmsSlo OSAWftfenTl,^. 
Sdd)-(ig) ©ajKfrfcftTfcja*. ft*?. [0035] 

Ar-H + CH, OCHCl, > Ar-CHO • • • (Id) 

Ar-CHO + BrMgCH, CH=CH, 

» Ar-CH (OH) CH, CH=CH, • • • (1 e) 

Ar-CH (OH) CH, CH = CH, 

> Ar-CHCICH, CH = CH, • • • (If) 

A r -CHC 1 CH, CH = CH, 

► Ar-CH, CH, CH = CH, • • • ( 1 g) 

[0036] *t»-c. mzmtt (u) -emtitxtc- •kxDma^.mt, k-?)\>^? -a^soffjn^iut 
issjtSJ (2) {c^$nsip<. e^wi«ffik>tt k tcsfs-r*. ^yjwwiKorat****: 

a->5> (H-S i ) fcffflim U«t>^. iJTlW'W Fai/ SJSJ&o^fc gffj<!:-r-5>:iti*©i";;U 

hS©-C*5. -e-U-C. C©SJS«:*JC»-C. t Fo->7* [0 037] 

Ar-CH, -CH = CH, + H-Si (CH,), -CI 



(6) 



-43 22 2 



9 

P t 



10 



> A r - (CHOj - S i 

st/yjwta*, fi#o{t*«»K:3Wisn»s. *o 

SSRJR^tCtt* (-C 1 ) ^fU&6n«^^P 
n^^>tcRR6-r, itself (-Br), ^Ft 
V (-OCH 3 ) , if^> (-OCH 2 CH 3 ) . T 
W7 5-/i (-NR 2 ) ffi#aMK#fiT£* 

Ar - CCH 2 ) 3 -S i (CH 3 ) 2 

> Ar - (CH 2 )i - S i 

[ 0 0 4 2 ] «ME2 ) (DWtS£Kffc£®£JB^S 

7SFft», Locke «3W*R#Ur^S^ffi Cd.C. Locke, J. 
J. Schermud and B. Banner, Anal.Chem., 44, 90 (197 
2)D CCD^jSTtt, TIBSfBS; (4a), (4 

b) «c^3ti*ra»©JRj6XSft«T, gWiT^^ 

(4a) tCmSnSSl£tt, «ffc**~^<C>J:5tt*M 

S i -OH + SOC 1, 

Ar -MgBr + S i -C 1 — 
[0 0 44] 3 6CC % tlE3) OKEttiWrSBflBa 



(CH 3 ) 2 -C 1 
* [0 03 9 ] 



30 



%*II{*£^3i*S^£S<HT*#. zoyfimr; 
te, TieSftaS (5 a) tc^snSin<, WT^I 

;V) fc*AU COT 5 >>S<fcKj£U#*«<BK* «* 

tf, ^Jl/#+V^S*Wr*^3B^r«Br&t6Si, TIB 

J5J£5£ (5 a) cc*t»r»6n?dHl6tt»tta©*AS* 

NH 2 (CH 2 ) 3 Si (OCH 3 ) 3 +HO-Si 

> NH 2 (CH 2 ) 3 Si (OCH,), -O-Si ■ • • (5a) 

Ar-COOH + NH 2 (CH 2 ) 3 Si (OCH 3 ) 2 -O-Si 

> Ar -CONH (CH 2 ) 3 Si (OCH 3 ) 2 -O-Si 

• • • (5b) 

[0 04 6] CO£5K:, M9!Kffi93feWM2. #■ 



• (2) 

y^Hno^JstSttiur, jjb 

io [0 04 0 ]* or, sj£« ( 2 ) -e»6ft/c^ai3?# 
s<t5*c\ s^yay^ (ho-s i ) mvm&icm&i*: 

[0 04 1] 
-C 1 + HO-S i 
(CH 3 ) 2 -O-S i • ■ • (3) 

mits 1 )*??*) ©*MS£&^br&j^c&o, sxs 

a (4b) tc^Sn&SfEtt, fyfBKJ^S; (la), 
20 (lb) CCfi£oT»6h*yy^+-^K**. TIBS 
(4 a) K*5liT^J«3nfc*3lt{kffl#fcSl63* 

•&2>ffl&v&z. ej£*£*, s i tt^ya^HS 

[0 04 3] 
S i -C 1 -—(4 a) 

— > Ar-Si • ■ -(4 b) 
★ ftft:JBtt£#, TiBSftS (5 b) Ki5K3tiSJ:5«: % 
^>*n^*^;u*;u#^ s F*©«£S<{CTtt£3 

n*5fBccoc>r^3nr^-&3&s, ^©ftxxf^ 

i - o - & y #y;u^S£^T a 

[0 04 5] 



cD^«Wffi«:J:^r»iS3tif5*fcor*S^ 
«as{fc£®i (^y;wbsi) jas^LT^amssoa 

[0 047] &tt % * < 



50 



3&«fli3ti*Ci£ft*. 



(7) 



11 

pcBa«, -rvt^^ >^<omu<mp f 

PCBa**JBS-&SSS««:«, F^x>, ^^>^ 

sr. pcBa*<to*fuccttau»r, L*>few»& 
mm$ t <o$m<m * ie« l & c> <t 5 a: * * l t 



10 



20 
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[0 05 0 ] 

[oo5i] mmm i 

^Mt^mt *nns^><t<DJKj£, 3) s^y 

*£ 1 - 3 Jt^flJ 1 - 3 <D?£Jg#J£ 

[«1] 























IB 


1 


cop-5-1 


C ! 4H,,-(CH 2 ),-Si(CH l ) I - 




M 


2 


cop-5-2 


C t «H,,-(CH 8 ) I -Si(CHt) 8 - 






3 


PBR-3 . 


Ci # Hn-(CHi)i-Si(CH t >a- 






1 


P YE 


Ci $H8~CH2CH2~Si ((^3)2- 






2 


NE 


C 1 oH7~CH2CH2~Si (CHs)*" 






3 


C 1 8 


C l 8Hs7~Sl(CH3)2~ 





[0 05 2] (a) 5-3D^^;^>^;l/^^> 
jfc-j\ :sn*>:6. 0 gr £ 6 0 0 mL<D~ ffiitWmx. 

*^x— fvfl, : 3 6mL£5£fE38K:rT?gTl, 



50 (JRS: 6. 2g) B &*$ % ^JSftOHtSttNM 



13 



C24H11 + 



(8) 

* * 
CH, OCHC 1, 
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[0 05 3 ] 

> C 2 «H ai -CHO 



5(PP 



10.71 



[0054] 1 H-NMR (CDC1, ) 
m) 

8. 5-8. 95 (1 1H, m, Ar) , 
(1H. s, -CHO) 

[0 055] 2- ( 1 - t Fntv-4-^>r 

~;l/) 3P^>®^S 

v^*>"?A:0. 73gif F7fcF077>: 20 



C H H„-CHO + BrMg (CH Z ), CH = CH l 
> CnHn-CH (OH) (CH,) 2 CH=CH, 



"JA-ClEfllbfca. h^i>*WE9*or, ffi2- 
10 (i-bKn^>-4-^>f^i/) =na*>*f#/t 
(JRM: 6. Iff). 
[0 0 5 6 ] 



•2- ( 1 - *un-4 



[0 057]- 



jl/)nn*>:ll. 5 arte, F'j7x^77^ 

>: 10. 5ff tt3Wt$SH: lOOmLia^ 6 20 

( 1 -^pD-4-^>f^) rnn*>£f#fc (iR 
S: 7. 5 ff) o 
[0058] 

C 24 H n -CH (OH) (CH 2 ) 2 CH = CH 2 

> C l4 H n -CHCl (CH,), CH=CH 2 30 

[0059] 1 4-^>t^>CD^ 



JbKT»6*i;fcfi2 - (l-^PO-4-^f^) 
3P^>:7. 4g£:> fh7t FP77>: 100m 

F: 1. 5gW«i 5B#r^, Jn«««l/ft**6S 
jSSttft. ^ur, BS6f*. Ifir, — fiffltufc. 

>= 1 : iJfejgHjgjKi-rs^y^y^^A^n^h 

-^>7">£f#fc (JRS: 5. 8g) B ft*. 

[0 060] * 
C,«H ai - (CH,), CH = CH 2 
P t 

► Cj 4 H u ~ (CHi)j 



★ C M H ia -CHCl (CH,), CH = CH 2 

> C 24 H 11 - (CH 2 ) 3 CH = CH, 

[0 06 1 ] 1 H - NMR (CDC 1 3 ) : 8 



( P P 



m) 

2. 14 (2H. tt. J=7. 7Hz, 7. 5Hz. 
-CH, CH 2 -Ar), 2. 35 (2H, dt, J = 
7. 5Hz, 7. 0Hz, CH 2 = CH~CH, ) . 

3. 54 (2H. t. J = 7. 7Hz. CH, -A 
r), 5. 09 (1H, dd. J = 1 0. 3Hz [ci 
s] ■ 1. 5Hz [geminal], C.H, = CH 
-), 5. 18 (1H. dd. J = 1 6. 0Hz [t r 
ans], 1. 5Hz [geminal] , CH, = C 
H-) , 6. 00 (1H, ddt. J=7. OHz, 1 
0. 3Hz, 16. OHz, CH, =CH-). 8. 3 
0-8. 8 8 ( 1 1 H, m. Ar). 

[006 2] 5 -3D^^M>^^f;^ 

one/7>o^RS 

J:D. ±IBr^6^i/cl -3n^^;v-4 -^>f*>cc 

[0 0 6 3 ] rfctofc. 5feTl -3P^-4-^> 
:5g^ ^>-fe?> : 1 0 OmLCCjffiBS*, Ctl 
Cc*4be^K: 2 Omgi^WPPv'^^ : 10 
mL*SD*.*C* 8 0°CC, 3H$BL jS8El/tt* J 6, SJ£ 
Sttfc. ^LT, a^M«*ffliftL/t:^L, 
M &c ia*J cd y ^ ; b £ n cz > 7 > i. ^ > * > £ MES * 

Pt/-7>*»fc (JRfi : 5. 9 *).&*$, 

[0 0 64] 

+ H-S i (CH 3 ), -C 1 



-S i (CH 3 ), -C 1 



15 

[0 0 6 5] 1 H -NMR (CDCl 3 ):$(pp 
m) 

0. 3 (6H, s, Si-CH^xz), 0. 8 (2 
H. m. Si-CH 2 ). 1. 5 (2H. m, -CH, 
CH, CH, -Si), 1 . 8 (2H. m. -CH, C 
H 2 -Ar), 3. 3 (2H, t. CH, -Ar), 
8. 3 0-8. 8 8 ( 1 1 H. m. Ar) 

[0 0 66] 5 -3n^^M>f;l/'i?yfJ^> 

■J M&tiXtMteOL 

tc 0 

[0 067] AOfittHKcra, ^y#y;i/ : 5 At 

nu »LS: 1 Onm, ftcIS : 30 0m 2 /g) : 1 
«W»h^x>: SOKMMcftttU ^5-3 

yy> : o. 5*«SB*anit:Mfe> 8i$ra, ftSMKfeu 

a a ^;l/AO§ * ® 1 0 0 BSarcXEMfH ISi&i5fc?£ 
(COP- 5 - 1 ) £f#fc e 

[0 0 68] ft**, «JraTS5-an*^;U-^>^l/^ 

fc, 49MIWI2 0%Wn (COP-5-2) 

[0 0 6 9] £t*>r, iELfcHJOBWcfc. ZlSig 
WT 4 a * * >R»»*^jGSr 5 c 1 3&sm*tor * 

A: 3. 6g4, fh7bK077>: 3 0mLtC^fS[ 
Stf, ^ftK, Sift^T, 1. 5MOn-^f;WJf 
•5A:6. 7mL*5^»WTi(rFLfc. »Ta. * 

£>: 1 0mLK:j&«S1* % ^+-y*> : fflxf;l/= 
4: ltBfiffllitSVWy^^i'PvhW 

5g) o 
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[0 07 1 ] 'H-NMR (CDC 1 j ) :£(pp 
m) 

5. 8 4 (1H, dd. J = 10, 9, 1. 5 7 Hz. 
= CH 2 ), 6. 24 (1H. dd. J = 1 7. 2. 
1. 5 7Hz. =CH 2 ) . 8. 7 ( 1H. dd. J = 
17. 2. 10. 9Hz. CH = ) .8.7-9.2 
( 1 1 H. m. Ar) 

[0 07 2 ] f bt, 1 -3P^-;l/-4-^>f>/(p 
6 5 -3D^^JK>^y^ ^J^PPy7>^M 
10 bfclgilltffKUT, ^;l/PP*>: 1. 5g*JR» 

(iRS : 1 . 9g) s HTIC, 

[0 07 3 ] 1 H — NMR (CDC 1, ) :5(pp 
m) 

0. 29 (6H. s. Si-CH 3 X2). 1. 44 
(2H. m, CH, ) . 3. 74 (2H. m. C 

H 2 ), 8. 6—9. 0 ( 1 1 H, m. Ar) 
[0 07 4] ^UT, CC3DJ:^^brf#e>nA:2-nn 

[0 07 5 ] (b) 3-^yi/^I/7'Pk>^f;l/y 

^n^-^y uxd^S 

^y U> : 1 0. 0 g^cEH^{L^S : 8 0mL£ 
jJBx, A*: 2. OmL*3 0mL©Eg*^bK3R«:*g» 
30 S l«FlB»»r*TL/fc. ^Lt, 

SSbTlHliRL/c (JRS : 11. 5 gr ) . 
[0 0 7 6] 

CigHu + Br 2 * CioHij - Br 

[0077] r ;t>~; i> u 

■7>(C. : 0. 9 7 si. 15 f BjS£>-Cf# 6 

40 ftfc^cz-*^'; U> : 11. 5 g££KJ£3-t2"C. 

l«#|IBiI*0tt**65JC3tffc. ^l/t, 
«:3. 8g*Jjn*. fi^K. H{bT ;U : 7 . 3g% 



(10) 

17 18 

r. a#j£T£Ty;v^y (iRS : 5. l * coo 7 8] 

gr) o ^SE«»OWBtt, NMR-Cff^o/c. * 

CHn-Br + Mg ► C l0 H„-MgBr 

C 20 H ai -MgrBr + Cul + Br-CH, -CH=CH, 
► C 20 H ia ~ C Hi - CH ~ CHj 



l¥9 -43 2 2 2 



[0 07 9] 1 H-NMR (CDC1 3 ):S(pp 
m) 

3. 75-3. 95 (2H, m. CH 2 -A r) . 4. 
95-5. 45 (2H, m, CH i _=CH-). 5. 9 
0-6. 38 (1H. m, CH, =CH~) , 7. 30 
-8. 35 (1 1H. m. Ar ) 
[0 080] ?J«c % S5IB5 -aa*^>^l/^^ 

^rc£>&3 -^y u~;i^nfcvi/^^;i/#nn*>^> 
[0 08 1 ] -r&fe-^ jfef7y;i^»ju> :5. og 

£ v 1 0 0mLCC*JBSi± % tfifcttftS* 

M : 20mgi^W^nue/7> : 1 OmL^JjD^ 
8 0'CT, 3B5KL ««£Ufc#6. KISS -eft:. * 

»fc (JRS : 6. 1 fir) o ^ft©ttB«NMR 

■effete. 

[0 08 2] 1 H-NMR (CDC1 3 ) :S(pp 
m) 

0. 25 (6H, s, Si-CH 3 X2), 1. 4(2 
H, m. S i -CH») , 1. 9 (2H, m, Si-C 
H 2 CH 2 ) . 3. 1 (2H. m. CH 2 -Ar) , 
8. 3-7. 2 (11 H, m, Ar) 

[oo83]-eit, ±fB-r»6n/c3-^y 



*y;i/CcSj£SifT, 3-^y Ui;i/rtt;n/yjWt 

[0 0 84] J: 5/ U (fi^FS : 5 m 

10 nu ffl?LS : lOnm, SffilS : 3 0 0m 1 /g) : 1 
SSSB* : 3 OSfiSflfc^ffcU 3 - 

^tjl/^;l/7 , nt , ;i/^?Mnn^7>: 1. 7MS 

■itryt?>: o. smBw&jp^fcft, smm, mm 

;bi^cinWAC!)S^©l 0 0SSSP"CJl^eR5l«a 
8B*U 5 0*CTS£<il/r, ##HB«3cd^«H (PE 
R-3) £?#fc 0 

[0 0 8 5] Jt«wi-3©*«wjfe. -en^ft 

20 T^/S^T&ofco 

[0 0 8 6] -eur, 3&><©ftp< i/c, ^ft-en^s 
hfc»^«ffl©^»«ftfaf^fflftr * £ > y # 

6n^>y*migSD 3 0 0m 2 <£>StM1§£W 
(Mmo 1 ) t^Sftfcffi#*ffiEl^r*S. ^0 

[0 0 8 7] 
[*2] 
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14.15 


3. 3 
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C 1 8 


18.30 
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[0 08 8] XttM 2 

^ ^14. 6mm(|)Xl$15 0mmO^n7FftC 
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[0 0 8 9] $f$mK77^8 

■K> ^ffi^> 7" ( L C - 9 AM : «a5^tt*»«fWf 



(11) 



<ftm¥-9 -43 2 2 2 
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fl-&!R1$£tiil ( S P D - 6 AMU V&fflg : #5££1±g 
»Kfl9rH> i*6SfiJ!?ntte9, i£S&ti?&*©}M?£ 
SS^. ±T1. OmL/m i n©SSj$iL//c„ Sit. 
Sg^K»lXtfefflg©^mS5K*. 0. 08-0. 16AU 
FSKiaSU M«£&fHi£g£. 254nm(CSIl 
T, aC£**Tfto/c. ftfc. *5ASS%gja*«|K:j: 
D|gg5LT. #tF?fift#3 O'Ci^^Jr^tCL/Zc 
T. ^fflB$Rg£b-*!S?I©ff«rHctt. f-^»I8t 
(C R- 5 AM : *£&ii:A$«fBlr8) *JBl,>fc. 

to 09 o ] ^iwa^itctj. 60%^^^-^ io 



2 0 0 g/mL©jgg.*:ft2>J: , 5K:. j< £ >-;MC?§ 

■tt-C 1 ~5 u L. P"7 1-^77^ -ilgK&Al. 

T. )£{**n^h^:7^-£fTftofc 0 
[0 0 9 1] ^U-C. ft^flOWK J: 

[0 0 92] 
[«3] 
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2.12 


1.91 
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0; 91 
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1.49 


1. 49 


1. 63 
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PER-3 


a is 


5.89 


5. 91 


1.87 


1. 88 


it 
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PYE 


1,86 


3. 46 


a 4i 


1.86 


1.83 
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NE 


1.81 


2.64 


3.09 


1.46 


1. 71 
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C 1 8 


3.36 


2.69 


6.58 


0.80 


1. 96 



[0 09 3 ] Ttttofc. Sfcf. ±IB^3«:tt. SSWIS 

s. ft*?. -««:. *7A (awn) vmztmzfn-r 

©#. *©*ffittlWfti¥^^fB£ftS«>©r*5;fc«> 

sswa^w^, *s^«^swa^«©^3is*s^j:5 

ft &*#© £ a v h v < ~fm<D^<Dtmicis^ 

rw\ mn. ^©k' -cgisnsffi. EP^^sn^ 

{cjSS-ri^Ffffl©Sl^'C. #^K©«}$#14 (GU$7J) 

k' = ( t, - t. ) /t. 
[0 09 4] (lb. t r : ?gSt©G3fB$ia. t. : 

Sftftt»?gs©?§iHB$rar&£. -eur. Wk' «g 

M(,^K<£SI^£&&T£C£#aj5fcS©r;&r>. 

[0095]**:. ftimmz. -•ocomwom^ 

<k' ffl) ©tt$*STlT*>). tf-*ia©#5B©*I 



{= — ?©?gS©k' <®/ffe©i§S©k' ffi 

* ft® t ft 3^«sij*5— rxommz x < 

[0 0 9 6 ] ^L,T. *>*>S*3*>e)fcW6.* i ft«fc5 

f#-rS©-C&.5>. S&tffltCtt. hJUx>©.rf*-;t*ttBMc 
aST£>0. ->f 5 i JVS€rJ#fcftC^>-Jf>(C^-r-5 h^U 
x>©*Mtffi*fc&*;*# c»« i-5t«S0©«^«:*t-r 
tt©S^ltg*S7^#(,»Ci*^L-C*J»J. H5t*B©fi#K: 
^*Kl»*<rFSttte:W!BW2©a»ffl (COP 
- 5 - 2 ) . MB»«EfflHlt«TSH»U! 

^■&L«i>6n?t^iaS!l (COP -5- 1. PER- 
3. PYE. NE) t?«. *at*«&S1££*t*ArS 

^©gtf«tfln-r*-u£-rs«£-. -^>^>«:*f-r-s» h^x 
>©#8IC?;ifc#*s* < ft s«|8i*s*U > i> *yju*{b 

©^ttun-rsi. ^*tt©7t# ^t^4*5. < i'3S<« 
» s n c i # bj e. *> t ft o fc „ 
[0097] */-c. XBrntcftifflmui. m^9sm 

«. -e©fii*5A^t<Hj£'. m^©?itt©t^s^*>-o^ 
?4«:*J-r*^*i^#t,ic£%7nL.-c*ji3. tb^fi^l© 
5t«M(PYE) *fl§l,^ci*^<i:»3 4). ^HffJl©^ 
«?P1 (COP-5- 1 ) ^»*aW«3©*««I (PER 



(12) 
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- 3 ) %m^tcW&<D-%&. ^>¥>rc*tTS3c,&SM 
[0 09 8] CCDcfc^OC, m/EWWt^tiZ&Wfm 

(DX$>Z> 0 

[0099] mm 3 

commit. &mo3tmMic zzpcsmictt-rz 

4®(DMMm*xwik2titcPCBx$>2> 20 

3, 3' , 4, 4' -rF7^aPt'7x^;l/ ( I UP 
AC No. 77), 2&Kl<IO&3PIM^*WU 4 
0CDi^M^T-^2nfcPCBr&£2. 3. 4. 
4' -f F7^0Dh'7x^ ( I UPAC No, 6 

6) . 2ffi*6tiwcfflra^-*ws-s\ 6®<Dm.mw^ 

Ttft$n/cPCBr*^3, 3' . 4. 4* . 5. 
5' -^f^nnb'7x^;l/ ( I UPAC No. 1* 



*69K 2{4£6<ite4fI0&^M^£WU 6{I<DS 
JgJI^rg&£ftfcPCBr&&2, 2' , 4. 4' , 
6, 6' -^tlfi'OOt^x-Jl/ ( I UPAC N 
o. 15 5) ^flb, Ctl6^ -£ft-eft(D«B»U 
mg/mL £>?SgE<t ft S J: 5 K: h >tcJS»p-e L tf>T 
W4j^£UC««u P C B3SCDtfctH&g«:^*>i* 

i it*L — i o uLm&tcw&vxm^tc. ft*, ffl 
c>e>n/cPCB^4«. #s&*««B£ffi^i»-fe>* 

[0 10 0] &tc. ftimitLX. TfEg|4 0C7n$ft& 

RiRtftHiS©*tHa[S», 2 2 0 n m Ufa. 
[0 10 11*1/^ -eo^mi L/T, S^F#l4tD}gS 
T&£k' TiaSHteTnUfc, ^/c, I UP 

AC No. 66©PCB<Dk' ©CjttSIUPAC 

No. 7 7<£>PCB(Dk' t&DJt, ROHUPAC 
No. 1 5 5CDPCB(7)k' ffiCC*f-r^> I UPAC N 

o. 1 6 gcopcBcDk* ffloth** fmvmtisxn 

[0102] 
[«4] 
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1.14 


3.00 


2. S3 


0.28 
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28. 59 




2 


COP-5-2 


0. 17 
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0.37 


20. 56 
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o.eo 


1.42 


2.38 


0.23 


2.76 
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P YE 


0.64 


1. 81 


2.05 


0.20 


2.33 
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0.36 


0. 51 


1.43 


0.16 


0. 63 


3. 85 
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C 1 8 


0.08 


0. 10 


1.18 


0. 05 


0, 09 


2.04 



A : I UPAC No. 6 6CDPCB 

B : IUPAC No. 7 70PCB 

C : IUPAC No. 1 5 5CDPCB 

D : IUPAC No. I 6 9<DPCB 



[0103] ^SS4JC^SnSiB*^6)!?e»^&i 
effltCfflRJS-T-SrWUTOSPCBSCcSPt-J-S, tT7 * 

~)vwfe<o 2 6 & wssrh^sw bxi> &t,> p c b 
-i>; u>^s»jc^tufe/c$^w^J (co 



p - 5 - 1 , PER-3) ayfiifi % &m%Wfrk* < tt 
PCBM, *te©»<tt^PCBSJ:0—IMfc<«f* 

or, *n6PCBacoatt#*»*««:^«ii^»&c 

[0104] ^/c, ao*>ta#Kl»8*WlSSW 

so 2o3t«ffi (cop- 5 -2) rtt, fufesmc^n 



(13) 



-43222 



23 

«JR£flr*rtJ4X-e*<&#. IUPAC N 
o. 155©PCBKm-5, IUPAC No. 16 
9®PCBO»IW»»B2 OfcUb&ttO. nn^^s 

&©. E|l^Jlft^^-liL&6tl/cSSffl<Da*^!a^ 
[0105] &m%^Wmm& (an*;* 

ufe 6nfc*^Bj«ai i ©^isso ( c o p - 5 io 

-1) i, (t>;;«) #y?W> 

S 3 <B#> h ftrSk § ft * — 9" - ST Stt (C *S£ -If b * 
6tlfc*»9!W3©3teaWI (PER- 3) <fc£Jt«bfc 

-SAi. P C B Stftffc©tSt§if£©f63i-$\ friHUSSW 2 

&<. -eti^aew*!. 2{4-?>B{4w:sipm^-*5j*^u 

OfflS^l-jT^Tt. ^U^SCffeiC* x* 

75 F, x-f^oWftS***^— tfStcJgA 

•ttOSS^PCBSt*. 2fi^»6{4(C^M^**-r 

S3n-5>©T$>s„ 
C0106] xmmi 4 

PCBStHf4tt©#!§i 30 
fSr&U/cfcSK:. PCBS©#14«. — fl2K, ^-©h*? 
* x ;M»f§© 2 <4*> 6 O "C i > S&5!tlJFf-©&# 

SC. 9ft. M»tt>KdWShTl»*PCBa«D«tt*jE* 
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t,»&t>PCB3Kt. 2tflt-¥>6fl[«:ta3RJl-T-?&WLrc>4 

pcBSJfedK-rscicffljiEa^saswJwsa-c**. 

[0107]*CT. nOUKB. *9K910f 1 <D£tt 
SO (COP -5 - 1 ) Zffi^SfiKffiJRJlT-^WL/ 

r«n,». »tt<D»t»pcB»&«j:9*<fiB*u *h£ 

2flr-^6{iK:^3RM^- ; SrWL/rt,^. «4©§iK &OP 

[0108] c ct». $H*T4WBi lt. « 

^ly"C»,>4tt«IR^«#t4~6ffl©PCBJR*m>. * 
JftJST-tffS^O-Cl^&^fc© (C^-y) . t7*x 

>ke> 2 6 ffijcttsRiR^ 1 or t» S fe© 

(M^-T") . tT7*xiU©2fiiSltt»«6fif{CiB^JS 
J f*5 2ffl«±|S^'l/Tl^fe© {Oiffr-V) ©, 30 
©iOU-^fC^W/c 

[oiogj^r. chSM-^snfcPCB 

*©*n-eh*SE«[«3ilSI«K:. iflttHmg/iDL 

[0110]* IT, rfciRflJi Lt. 1 <D%m 

T. WE-CPWLfcSataaHffiSCcot*^:. »f07 
h^77 .{-£fTftl,». **i**i©*lHB9fln£. "HE* 

tt. tftffljBKK^to-ttr. 1 u l~~ 1 0 u Lmmicmm 

[0111] 







PCB IUPAC No. 




cop-5-1 


PYE 
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41. 44 47. 49. 52 


2. 8—3. 7 


2.4—3.0 
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56, 60, 66, 74 


3. 1—4 5 


2.7—3.6 


C 


77. 7a 79, 80, 81 


3. 6-8. 8 


2.9—4 8 


5 


O 


87,99,101,110 


3, 0-4 7 


2. 6—3. 5 


M 


105.114118, 122 


4 0—5.7 


3.2—4 2 


C 


126, 127 


6.3—12.4 


4 0—5.8 


6 


0 


130, 137, 188, 146, 151, 153, 154 158 


2.2-4 7 


£2-3.6 


M 


156. 157. 167, (189) 


4 4—6.8 


3. 4—4 8 


C 


169 


16. 6—19.4 


6. 2—7. 0 



[0112] *>feSS5CC^3ft«ti^69!&fe&J: 50 5&c, 1 05fc»Sa (COP- 5- 1 ) *JBl»fc 
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m£M*. i^Lri,>z&mm*®&mtPCBm&& pcbs©^ mtfo^^-^ct, #tt 

^^pcBsttft ©wwm 2 asm**— brmu ^-^o»«*«^«:a*r^tt 

$nf#^ci^$n/c B JtiWi©*H*ai <p pcB*te{*©*t\ «fc«i*»tt*«r*3. 3' . 

YE) *ffll^c«^tc«, «§^bTl>S**JS^fB#*0 4. 4' -f F7^aot'7x^KIUPAC N 

tpcBm&&m±vttM?zt. 2{mvG&icmm o. 77) st «BK±«:»iitsti-c*jD. 

K ^ utli ^,PCBSSft (^-7*0 cDigtfi 10 PCB»tt^«WW«:»IBISti»*ci^Shfc. 

RSHi2ffiai»»6ffiK:*3RJK^%WbT^4PCBS [0 116] ^i60S 5 

[0 113] Ste, §1RC«2(C^ -t*i«i*»9§ c£«W6rt>£T*fc»K:, Bff©*BB»i«SlB«:« 

PCBa©Sttf*a^»*, H^HU/cI^cD^nvh ifc&cBLTJttS^HTftl^ ^©iSS**. TiB^6^U 
~*©±KEi8SftTi,»5Sf£« 4 *cDtr-^*-^it.a [o 1 l 7] co^SSWcte^r* ?E*3«K:«fc* 

PCBKDIUPAC No. *«LT^S. ffi 7^-l^>»(D«Wtt*lf4S^4fc*CCfflC»6h«K 

ft^P^h^^^-^aS^mi. ±IB£EM$r* 20 3f4iLr», 75- U>iS£«&5fc Refined C 

fj % iffljgtiKU:.- iUPAC No. *s % 2,3,11,12,1 ../C T . :tt£fe£S> *iH»l«0r»6nfc75- 

3,14,15,22,28,33,35,36,37,38,39,41,44,47,49,52,56, U>*S«^6h*fc. mjlB^7-U>g^^ 
60,66,74,77,78,79,80,81,87,99,101,105,110,114,118, 7 5- U>S*dtt^X<P67 7-U>EI3Rft*4 

122,126,127,130,137,138,146,151,153,154,156,157,15 W3»ttf**»fflUfcflL *g«S«fcfc©T*«3 , 

8,167,169,170,172,174,177,178,180,182,183,187,189, C 60 v C 7 ,£(^^J>lOit^^'-U>*tSlt^S 

191,193, 194, 195 ,196, 197, 201,203, 204, 206, 209r&& tCZ&h, ^tlbtScK? 5- U>££Hgfl&*LT. C 

PCB<Dii D D d^ 4 h;Vx>r, iSS^5 0 0wL/m „ iC 7 .*»WfWH0"C*«fti Ufc. -tUT, f#6ft 

Li^^i^tflt, ^tf 8 /zLaAl/Co /t«ai7 5-U>*jfttt*S0. 3-lmg/mL5gSi 

**M«l©3iSSBW (COP-5-1) 30 »*rB\ H«lfc«W»t^-f 

CiSCiCCJ:?), UPAC No. 77, i&SWSDT 1 m L-5 u LftAT* C o/c„ 

1 2 6, 1 6 9<DPCB#5^fC^SftTt>*©fc*f F;H>*ffll»fc. fflU, Cufi 

UT V Jt«Ml©**»J (PYE) t«l»fc»*«:tt, ^«£9«> WU:t>*»ttffl*«*E^4±< 

£ o U*>£«^fc. 7 5-U>CDlftHiiRS»2 8 5 n 

[0 1 15] sWB*5K::telvc> *^BJplI l mil/c B 

WW (COP- 5-1) *J8lr»T. 8*^7^77 [0 118] 
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C 1 8 
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[0 119] frir>zm;6lC7r,2tiZm^fr?>i>Wt>frti: * KPCB^77- ^>WfOWKtC^Hicmmi 

*>6ffl»r»6#a-Ct>*tt««l-3©3WI0WCB. C..K [0 12 1) $^K«E«($^07h^7 < 

mm i-3<D^mnm^tcm^x-it. rant*. *u-?\-9?y< zim&mgimzm-rzis u 

c 0 1 2 0 3 io [0 1 ] #»wcffc5aaHs*;Bt»T. p c bi©^ 

«iNR3llt«i©fiSfffll*Wl/r*j»3. i§ff{c#tTS [02] ttMM<DmN%ffil»r. PCBS©^£# 
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